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To the moft Jlluftrious and 
Excellent Lord Don 
Antonio Medici . 

Antonio u^eri. 

JAving taken much 
pains for many years 
from my youth, about 
the Art of Glafs, and 
having experimented 
therein, many true and marvellous 
conclufions , I have compiled a 
T reatile of them , with as much 
clearnefs as I could, to the end to 
publifh it to the world, to pleafe 
and delight (as much as in me 
a 3 (lay 
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The Epiftle dedicatory . 

lay) men underftanding in that 
profeflion , having found out ma- 
ny things by my own invention, 
and fome others tried by able men, 
and found moil true. I will make 
manifel! thofe hidden My faeries, 
for the reafons abovefaid. If I 
do attain this my intention it 
{hall occafion me hereafter to be 
encouraged to publifh the reft of 
my Labours about other Chymi- 
cal and Phyiical matters, having 
likewife in both experimented, 
many mod profitable , credible, 
and admirable Conclufions. for no 
other rcafon , but to uqderftand 
them truly. I judge that I ought 
not to dedicate this Book to any 
other, but your I Uuftrious Excel- 
lence, who have been always my 
lingular Prote&or, as alfo, becaufe, 
you are underftanding of this, and 

of 
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7%e Epiftlc Dedicatory. 

of whatfoevcr Noble and Precious 
knowledge 3 being exercifed con- 
tinually in all thefe Arts , which 
are required in a true and gene- 
rous Prince ; I befeech you then 
to accept, if not the work, yet ray 
devout mind towards your great 
merit, and vertue of your moil II- 
luftrious Excellence, for whom I 
pray to God to prove on you all 
happinefs. 

From Florertcej 
* Jan, if ii, 





f f f f f :f f ff $: ff ff f 




To the Curious 
Reader- 

fi^&ere is no doubt that Glafs is one of 
v the true fruits of the Art of fir e, fine e 
that it is very much like to all forts of 
: minerals arid midle minerals although it be a 
compound and made by Art „ It hath fufion in the 
fire , and permanencie in it •, likemfe as the 
perfed and fhining Metall of Gold, it is refi- 
ne d 3 and burnifhed , and made beautiful in the 
fire. It is manifejl that it’s ufe in drinking 
vefjels , and other things profitable for mans fer- 
vice, is ranch more gentile, graceful, and noble 
then any Metall or whatfoever (lone fit to make 
fach works , and which befides the eafinefs 
and little charge wherewith it is made, may be 
wrought in all places j it is more delightful 
polite and fightly , than any other material at 
this day known to the world. It is a thing pro- 
fitable, in the fervice of the Art of di filling, 
and SpagyricaJj not to fay neceffary to pre- 
pare Medicines for man , which would be im - 
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To the Curious Reader. 5 , 
poffdle to be made without the means of Clafs , 
fo that herewith are made fo many forts of 
Jnflruments , and Vefjels , as Bodies , Heads , 
Receivers , Pelicans , Lutes , Retorts, Athe- 
vorSj Serpentines, rials , and 

ro«»a j Philo fophi cal Eggs , Globes, 

and infinite other forts of Vefij els, which eve- 
ry day are invented to compofe and make 
c Elixars, Arcana , Quintefjences , Salts, Sul- 
phurs, vitriols. Mercuries, TinBures , fepa- 
ration of Elements , all Metalline things, and 
many others, which every day are found out j 
and befides there are made others for Aqua- 
fortis,^^ Aqua-regia, fo necefjary for Re- 
finers, and Mafiers of Princes Mints, to Refine 
Gold and Silver, and to bring them to their 
perfeBion 5 indeed fo many things profitable 
for mans ufe are made, that feem impoffible 
to be made without the ufe of it : and the 
great Providence of God, is as well known, by 
this, as in every other thing , who hath made 
the matter of which Glafs is compounded ( a 
thing fo needful and. prof table to man ) fo a- 
loundtng in every place and Region , which 
with much eafe may be every where made. 
Glafs is alfo a great ornament to the Churches of 
God, for herewith ( befides many other things ) 
are made Co many beautiful Glafs vefiels 
adorn'd 






To the Curious Reader. ] 
adorn'd with fair Pictures, wherein the Me- 
talline colours are in fuch fort advanced, 
and fo lively , that they feem to be fo many 
Oriental Gems , and in the Glafs Furnaces , 
the Glafs is coloured with fo man y colours, 
with fo much beauty and perfection, that it 
feems no material on the earth can be found 
like it. The invention of Glafs ( if it may be 
credited ) is mofi antient , for the holy Scri- 
pture in the Book of Job, Chap. 28. faith. 
Gold and Glals fhall not be equal to it,&c. 
which gives clear tefiimony that Glafs was an- 
ciently invented , for Saint Hierom faith, that 
Job defended from Abraham , and was the 
fon of Zanech, who defended from Efau, and 
fo was the fifth from Abraham himfelf 5 
fome will, and perhaps with fome reafon, that 
the invention of Glafs was found out by the 
Alehymifts ; for they defiring to Imitate 1 
Jewels, found out Glafs 5 a thing perhaps not 
far from truth-, for as I few clearly in. the 
fifth Book of the prefent work , the manner of 
imitating all Jewels , in which way is fen the 
vitrification of fiones which of them fives will 
never, be melted nor vitrified. Pliny faith , 
that Glafs was found by chance in Syria, at the 
mouth of the river Bellas , by certain Mer- 
chants driven thither by the fortune of the 
A % Sea, 



To the Curious Reader. 

Sea, and contained to abide there and to drefs 
their provifions ,by making fire upon the ground, 
where was great (lore of this fort of herb 
which many call Kali) the ajhes whereof make 
Barillia, and Rochetta 5 This herb burned 
with tire, and therewith the afijes tff Salt being 
united with fancl or (lones ft to be vitrified is 
made Glafs : A thing that inlightens mans un- 
demanding with the means , and manner of 
making not onely Glaf but Cry flail and Cry - 
flalline , and fo many other beautiful things 
which are made thereof. Many ajjert that 
in the time of Tiberius the Emperour was in- 
vented the way of making Glafs malleable, a 
thing afterwards loft , and to this day wholy 
unknown - 5 for if fuch a thing were now known 
without doubt it would be more efteemed for 
it’s beauty , and incorruptibility, than silver 
and Gold • ft nee from Glafs there arifeth nei- 
ther ruff, nor tafl, nor fmell, nor any other 
quality • Moreover it brings to man great pro- 
fit , In the ufe of profpeaive Glajjes and 
Spheres. 

And although one of them may be made of 
natural Cryfiall , called , that of the mountain 
and the other with 
a compofition made 
fiandi/.g, in both , G 



the mixture > called St eel : 
of Brafs and Tin, notwith- 
'laps is more profitable am 






To fhg» Curious Re ader. 
of left charge, and more beautiful and of 
greater efficiency : efpecially in Spbears, which 
befides the difficulty , and expences in making 
them , they prefent not to the life as Glafs doth , 
and which is worfe,in a fhort time they grorv 
pale , not reprefenting any thing. Wherefore 
for thefe and many other reafons , you may well 
conclude , that Glafs is one of the mojt Noble 
things which man hath at this day , for his ufe 
upon the earth. I having laboured a long time 
in the Art of Glafs , and therein feen many 
things , 1 was moved to make known to the 
world a part of that which I had fern and 
wrought therein. And although -the manner of 
making Salt , Lees , and Frit toes , is known to 
many , yet notwithstanding it feerned to me, that 
this matter requires to be handled ( as I do ) 
clearly and distinctly, with fome Olfe nations 
and diligence , which if well confidered will not 
be judged altogether unprofitable , but perhaps 
ftecejjary and known to few : befides in my 
particular way of extracting Salts , to make a 
mofi noble Cry a all , that if the workman foal l 
be diligent in making^ it , as I do publish and 
teach it, with clear demonstrations he foall do 
a thing as beautiful , and noble , as happily is 
made in thefe days, of can be done any other 
way ; and in this thing , and in every other 
A3 matter 
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To the Curious Reader. 
matter that I treat of in this prefent work , the 
diligent and curious operator {hall find , that / 
have wrote and fjjcwn truth , not told me, or 
perfwaded me Ij any perfon whatfoever , but 
wrought and experimented many times with my 
own hands , I having always had this aim to 
write and {peak the truth, jindif any one try- 
ing my receits , and manner of making colours , 
P aft e, and TinBures , doth not fpeed to do fo 
much as I write thereof, let him not be amazed 
thereat , nor believe that 1 have writ untruths, 
but let him think that he hath erred infome- 
thing , and efpecially they which have never , 
handled fuch things j For it is impofsible that 
they at the ftr(l time jhould be maflers : there- 
fore let them repeat the work, which they fhall 
always make better, and at the laft perfect as 1 
deferibe it. I warn them in particular to have 
confideration in colours whofe certain and de- 
terminate dofte cannot be given : but with ex- 
perience and praBice one mu(l learn , and with 
eye and judgment know when Glafs is fufftcient- 
ly coloured, conformable to the work , for which 
it ought to ferve, and in Pafte made in imita- 
tion of Jewels conformable to the (ize , where- 
of they will make them , Obferving that thofe 
which are to be fet in Gold, with Foyls , as in 
Rings, or other where, mull always be clear , and 
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To the Curious Reader. ® 
of a lighter colour. But tbofe that are fet in 
Gold to fland hanging in the air, as Pendants, 
and the like , muds be of a deeper colour , all 
which things it is impofftble to teach, but all is 
left to the judgement of the Curious operator. 
Obferve likewife , and with diligence that the 
materials and colours be well prepared , and 
well ground , and that he who will mat e an ex- 
quifite work , may be the fecttrer , let him pre- 
pare, c if make all the colours himfelf as I teach, 
for fo he fjjall be fare that his work mufi hap- 
pily fucceed. The fire in this Art is of nota- 
ble importance, as that which makes every thing 
per fed, and without which nothing can be done : 
(Therefore confideration is to be had in making 
it in proportion , and particularly with hard , 
and dry-wood, taking heed of it’s fmoak, which 
always hurteth , and endamagelh it, efpecially 
in furnaces , where the vejjels and pots jland 
open, and the Glafs will then receive imper- 
fedion, and notable foulnefs . Moreover , I fay 
that if the operator fhall be diligent, and flja.ll 
do like a diligent and pradifed perfon, and fhall 
work pundually as I have fet down , he fhall find 
truth in the prefent work, and that I have onely 
publifhed , and fet out to the world as much as / 
have tried and experimented. And if I find my 
pains acceptable to the world, as I hope ifloall 
A 4 if 



To the Curious Reader. 
fie hiconT&'> c d perhaps to publifb my other la- 
bors wrought for many years in divers parts 
of the world in the Chymical and Spagyrical 
Arts, than which I think there is no greater 
thing in nature for mans fervice , known and 
per fed in ancient times ; which made men ex- 
pert in it to beheld for Gods , which then were 
held and reputed for Juch. I will hot enlarge 
my f elf any farther , becaufe 1 have in the 
work fet down every particular, fo clear , and 
difiifS. / reft fecure, that. he which will not 
err wilfully , it is impojfible he ftonld. do fo 
having thereof once made experience and pra- 
ctice. Therefore let all be taken ' of me in good 
part, as I have candidly made thisprefent work , 
fir ft, to the glory of God ) and then to the juft 
benefit and profit of all , 





To the Honourable* 

And true Promoter 

of all folicl Learning, 

Robert B o y l e 5 £/^; 

$ I R, 

T'W“Mlis Treatife challenged) the infcripii - 
i on of Tour name for many reafons . 

The Author of it Dedicated this piece 
to a V erf on of Honour , eminent parts , 
both which cone urr in you , and. herein I thought 
fit to follow his Foot'fieps. Then Tour ability to 
judge of the piece , being for the mo(l part 
Chymicaf wherein Ton have fitewed the world 
not onelyTour great progrefs iff fingular know- 
ledge 3 but have alfo taught it the true life of 
that mofi beneficial Art , as to the improve- 
ment of Reafon and Philofophie. Mo(l Writers 
therein delivering onely a farrago of procejjes 
and unintelligible Enigm as. But Tou have 
chalked out the way of folid reafoning upon 
whatfoever occurrs to obfervation in fucb ex- 
periments, Next , you were the principal ca u fe 
§ ' that 
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that this Book is made public k , by propofng 
and urging my undertaking of it , till it 
came to a command from that moft Noble So- 
ciety, and ferious inda'gators of Nature, meeting 
at Grefham College , whofe defire I neither 
could nor ought to decline. Though their, and 
, your choice might have been much more happy , 
there being many of that company far more 
adapted for this undertaking than my felf. Be- 
fides, I doubt not but You will much promote by 
Your praRice the Art it's felf , there being 
fcarcely any thing contained in it , but You 
have already \udicioufly had experience in. 
Not, becaufe this Tranflation will any whit a- 
vail You ( (inceYonr skill in the native Lan- 
guage is fufficiently known to all that have the 
honour to be acquainted with Yon ) but maybe 
compendious to You for fuch as You [hall employ 
in thefe operations. Furthermore l have herein 
alfo fatisjied Your vaft defire of communicating 
knowledge to others , who though intelligent of 
the Language could not procure Copies in the 
Original ; And lastly the candor of your genius 
no lefs than that of your intelleRuals ready to 
txcuf* the err ours, and flips whatfoever of 
, Sir, Your mo r t humble 

and mold regard- 
ful Servant, a 
C. M. 
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To the ingenuous 
Reader 

« 

Courteous Render, 

I Am to adverti fe thee of feme things 3 
concerning the Tr deflation of this Book. 
You may take notice that lhad flrfl Tran- 
fated it word for word , but finding that the 
Author had thorowout the whole, fc often repeat- 
ed the fame thing , by advice of feme ingenuous 
perfons , I left out thefe repetitions , and have 
either before the Books given a general account 
of thefe repetitions , or elfe have referr’d you to 
a former procefs ■ where the latter hath reitera- 
ted the fame 3 and for the mofl part in the very 
fame words, yet fothat 1 have omitted nothing 
material in the Author: For what need is there 
to fay, as ofteu as Manganele is boil’d with the 
metall, that you mufl do thus and thus , lef it run 
into the fee, &c } or to repeat the fame procefs, 
and rules in each new colour for Fafes or Glafs 

of 




To the Ingenuous Reader. 
of Lead ?■ Though you may find fame needle ft 
repetitions too , in this Tranflation ndt omitted. 

1 confefs thefe reiterations caus’d a naufea in 
my felf\ and believe they would in thee , and 
therefore I pajjed them over. Then obferve 
that there being many words peculiar to this 
Art , I was compell'd to ha ve recourfe to the 
workmen 3 and for fueh things , and materials 
not ttfednor known here , to take them upon 
tru'l from fuch workmen as have wrought at 
.Muran and other parts of Italy. As for other 
things I have carefully furveid them my felf. 
Now for the obfervations 1 have been more 
large, efpeciallyin a bufinefs , wherein fo little 
hat!) been faff and therefore have delivered 
whatfoever is material that I have met with 
in any good Author concerning whatfoever 
Neri treats of that thou might’ (t have together 
all that is fubfl anti ally written upon this unufu- 
al fub jetty and have f applied fome things de- 
fective in our Author , or very jit to be known 
to Curious perfons. Lajly, I doubt not but our 
workmen in this Art will be much advantaged 

, V , , <3 

by this publication , who have within thefe twen- 
ty years lafi pafl much improved tbemfelves (to 
their own great reputation , and the credit of 
our nation ) infomuch that few foreiners of 
that profejfion are now left amongft us. And 




To the Ingenious Reader. 
this I the rather fay , hecaufe an eminent work- 
man ^now a Mafler,told me the mo ft of the skill 
he had was gain'd by this true and excellent 
Book ( they were his own words 3 ) And there- 
fore I doubt not but ’ twill give fome light and 
advantage to our Countrey-men of that prof ef- 
fion , which was my principal aim. And lafly 
for the exotick words you’ l meet with in Read- 
ing this Book they are now current with us } or 
elfe expounded in my obfervations . 

Fruere Sc utere. , 

, hii- 



C. hl\.&ir\jcAf 
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To avoid our Authors Re- 
petitions., Obferve 

1 A Ll the fires rr.ufi le made with dry and 
\ hard Wood, 

2. When the Clafs is coloured before you 
work it , mix the colours well ( which other - 
wife fink to the bottom of the pot ) with the 
met all that the Glafs may be colonred through- 
out, "This mufi be obferved all the time you 
work the Glafs into any vejjels. 

3. The fign that Brafs or Copper are well 
calcin'd is, that they beingput into the metall, 
make it fiwell and fuddcnly rife , if they be 
calcin’d too much or too little , thofe figns are 
wanting , and Glafs made thereof will be Black 
and foul. 

4. Mangancfe con fumes the natural green- 
nefs of Glafs. 

5. Copper , Brafs , Lead , Iron , and all 
compofitions of them as alfo Mangancfe , mufi 
be put into the metall , but a little at a time , and 
at convenient difiances , and the pot mufi be 
large, and not filled tco full , becaufe they all 
fwell and rife much, and fo are apt to run over 
into the fire to your lofs. 
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To extraftthe fait of Polve- 
rine, Rochetta, and Ba- 
rillia 5 wherewith Cryflall 
Fritt called Bollito is 



Ohierine , or Rocbetta , which 
comes from the Levant and 
Sjinw, is the allies of a cer- 
tain herb growing there in a- 
bundance : there is no doubt 



but that it makes a far whiter fait than Ba- 



made. 





nllia of Spain, and therefore when you 

B would 



2 The firfl Book. 

would make a Cry ft all very perfect and 
beautifull, make it of fait extracted from 
Tolverine or Rochetta of the Levant. For 
though Barillia yield more fait, yet Cry- 
ftall made therewith alwaics inclines to a 
blewnefs, and hath not that whitenefs 
and fairnefs as that made of Polveme 
hath. 

The way often by me pradifed to ex- 
trad the fait pcrfedly from both of them, 
is this which follows. 

Powder thefe allies, and fift them with 
a fine fieve, that the fmall pieces go not 
thorow , but onely the afnes j the finer 
the fieve, the more fait is extraded. In 
buying of either of thefe a lives 3 oblerve 
that they abound in fait ; this is known 
by touching them with the tongue, and 
rafting what fait they contain ; but the fa- 
fc ft way of all is, to make an effav of them 
in a melting-pot, and to fee whether they 
bear much fand, or Tarfo , a thing common 
in this Art. and which the ConciatorS very 
well know. 

Set up brafs coppers with their furna- 
ces like thofe of the Dyers , greater or 
idfer, according as you have occafion to 
make a greater or leifer quantity of fait •' 






The firft Book. 3 

fill thefe coppers with fair and clear wa- . 
ter, and make a fire with dry wood, and 
when the water boyleth well, put in the 
fitted Polverine in juft quantity a«nd pro- 
portion to the water, continue the fire and 
boyling till a th ird part of the water be 
confirmed 5 alwaies mixing them at the 
bottom with a fcutnmer , that the Pol- 
verine may be incorporated with the wa- 
ter, and all its fait extracted ? then fill the 
coppers with new water, and boyl it till 
half be confirmed, and then you have a lee 
impregnated with fait. But that you may 
have fait in greater quantity? and whiter, 
put into the coppers when they boyl, be- 
fore the Polverine is put in, about 1 2 pound 
uto a copper of Tartar of red wine, calcined 
.only to a black colour, dilfolve it well in 
tthe boyling water , mingling it with a 
leummer, then putin the Polverine. This 
tway of Tartar is a fecret, and makes more, 
#nd whiter fait, and a more beautiful Cry- 
nftall. When two thirds of the water is eva- 
porated , and the lee well impregnated 
([With fait, flacken the fire under the cop- 
}[t ;per, and have in order many earthen pans, 
iiodt firft filled with common water for fix 
jjjdaies , that they may imbibe lefs lee and 
B 2 falti 
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4 The firfl Book . 

fait, and then with great brafs ladles, take 
the lee out of the copper, and put it into 
the faid pans, take out alfo the afhes from 
the copper, and put them all into the fame 
pans , and when they are full , let them 
Hand fo ten daies, for in that time the afhes 
will be all at the bottom, and the Ice re- 
main very clear, then with brafs ladles,take 
gently ( that the bottom be not raifed, 
and troubled ) the clear lee, and put it in- 
to other empty pans , and fo let the lee 
Hand two daies, which by the fetlingof 
more terreftriety at the bottom, becomes 
very clear, and limpid, let this be thrice re- 
peated, and you fhall have the lee moft 
limpid , and difcharged of all terreftrie- 
ty, wherewith a very fine and perfe# fait 
is made. Let the coppers be filled again, 
and boyl with the fame quantity of Tartar, 
and then the Folverine as before j con- 
tinue this work till you have materials c- 
nough. 

To ftrain the faid lees , and extra# the 
fait, firft wafh the coppers well with cleat 
water, then fill them with the faid refined 
and clarified lees, and make them boyl 
foftly, as before, and obferve that you fill 
the coppers with the faid lee, till you fee 

it 





The firfl Book . 5 

it thicken > and fhoot its fait , which is 
wont to be about the beginning of 24 
hours , for then in the fuperficies of the 
copper , you will begin to fee white fait 
appearing like a fpiders web , or white 
threed, then hold a fcummer full oi holes 
at the bottom of the copper, and the fait 
will fall upon it, and now and then take 
it out, fuffering the lees to run out well off 
it into the copper, then put the fait into 
tubs, or earthen pans, that the Ice may 
be better drained , the liquor that drains 
muft be faved, and put into the copper, 
then dry the fait. Continue this work till 
all the fait be gotten out of the copper: 
but you muft obferve, when the fait be- 
gins to fhoot, to make a gentle and eafie 
fire, for a great fire makes the fait ftick to 
the copper , and then the fait becoming 
ftrong, alwaies breaks the copper , which 
thing hath fometimes hapned to me 5 
wherefore obferve this chiefly, ufing great 
patience and diligence. The fait in the 
pans, or tubs, being well drained, muft be 
taken, and put into wooden tubs, or vats, 
the better to dry out all the moyfture, 
which happens in more, or fewer dales, 
according to the feafon in which it is 
B 3 ' made. 



6 The firjl 'Book . 

made. The fecret then of making much, 
and good fait, confifts in the T artar , as is 
before demonftrated. From every three 
hundred pound of allies, t ufually get from 
80 to 90 pound of fait. When the fait 
is well dryed, beat it grofsly, and put it 
into the Calcar to dry, with a moft gentle 
beat, and with an iron rake it muft be 
broken, and mixed as the Fritt is ; when 
it is well dryed from all its moifture, ob- 
ferving alwaies that the Calcar be not very 
hot, but temperate, take it out of the 
Calcar, and pound it well, and lift it To, 
that die greateft pieces which pafs tho- 
row, exceed not the bignefs of a grain of 
wheat. 



This fait thus pounded , ffted and 
dryed, muft be kept by it felf, in a place 
free from duft, for to make Fritt of Cry- 
ftall : the way to tjiake this Fritt is this 
which follows. 
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Tfie to make Fritt for Cryfiallj 

olkerwife called Bollito. 
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C H A P. II. 
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W Hcn you would make fair , and 
fully perfeft Cryfta!,fce you have 
the whiteft Tarfo^ which hath not black 
veins , nor yellowifh like raft in it. At 
Moran they ufe the pebles from TeJjno, a 
ftone abounding in that River. Tarfo then 
is a kind of hard, and mod white mar- 
ble, found in Tyfcany , at the foot of the 
Verucoh of Pifa } at Seraveza , and at the 
Majjao f Carara , and in the River Arnus, 
above and below Florence , and* it is alio 
well known in other places. Note, that 
thofe ftones which ftrike fire with a fteel, 
are fit to vitrifie , and to make glafs and 
Cryftall, and thofe which ftrike not fire 
with a fteel, will never vitrifie, which, 
ferves for advice to know the ftones that 
may be tranfmuted, from thofe that will 
not be tranfmuted into glafs. 

Take then of the beft Tarfo , pounded 
B 4 lmall. 
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jfmallj and {creed as fine as flower , 200 
pound ; of fait of Polverine pounded, and 
lifted alfo, about 130 pound, mix them 
well together , then put them, into the 
Calcar, "which at firft muft be well heated , 
for if they be put into the Calcar when 
it is cold, Fritt will never be made of them. 
At firft for an hour, make a temperate fire, 
and alwaies mix the Fritt with the rake, 
that it may be well incorporated , and cal- 
cined, then the fire muft be increafed, al- 
waies mixing well the Fritt with the rake, 
for this is a thing of great importance, 
and you muft alwaies do thus for 5 hours, 
ftill continuing a ftrong fire. 

The Calcar is a kind, of calcining fur- 
nace, the rake is a very long inftrument of 
iron, wherewith the Fritt is continually ftir- 
red 5 both thefc are very well known, and 
ufed in all glafs furnaces. At the end of 
5 hours, take the Fritt out of the Calcar, 
which in that time ( having had fufficient 
fire, and being well ftirred ) is made and 
• perfe&ed. Then put this Fritt in a dry 
place on a floor, and cover ic wellwitha 
cloath, that no duft nor filth may fall upon 
it : for herein muft be ufed great diligence, 
jf you will have good Cryftall. The Fritt 
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thus made, becomes as white as fnow from 
Heaven. When the Tarfo is lean, you muft 
add fomewhat more than ten pound of the 
fait to the quantity aforefaid. Wherefore 
let the experienced Conciators alwaies 
niake tryal of the firft Fritt, by putting it 
into a chryfible, which being put into the 
furnace, if it grow clear, and fuddenly, they 
know whether the Fritt be well prepared, 
and whether it be foft, or hard, and whe- 
ther the quantity of fait is tobeincreafed, 
or diminiflied. This Cryftall Fritt muft be 
kept in a dry place, where no moifture is, 
for from moift places , the Fritt fuffers 
much, the {alt will grow moift, and run 
to water , and the Tarfo will remain a- 
lone, which of it felf will never vitrifie .* 
neither is this Fritt to be wetted, as others 
are. And when it is made, let it ftand 3 or 
4 months, and it will be much better to 
put into the pots, and fooner waxes clear. 
This is the way to make Cryftall Fritt,with 
the dofe and circumftances , which I have 
oft times ufed. 



Another 
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Another way to eXtraSl the fait of P ol- 
verme, which makes a Cry fall cm 
fair and clear as natural Cryftall' 
This was my indention, 

CHAP. Ill, 

r ' rv. v . : : U' • • " ,K > 1 . '1 1 J? r i? 

' I" ' Akc Polverine of the Levant well fer- 
* ced, and put it into great glafs bodies, 
luted at the bottom, with afhes , or land, 
into the furnaces, filling them at firft with 
common water, give them a temperate fire 
for fome hours in the furnace , and let 
them ftand till half the water be evaporat- 
ed ; the furnace being cold, gently decant 
off the water into earthen pans glafcd, 
putting new water Upon the remainder 
of the Polverine , and let it boil ( as before) 
this is to be -repeated till the water -hath 
extracted all the fait ; which is known, 
when the water appears to the taft not at 
all faltifh, and to the eye when it is void 
of colour. T ake of thefe Lees what quanti- 
ty you will, let them be filtred, and ftand 

in 
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in glafed pans four or fix days to fettle, 
which by this means will leave a great part 
of their terreftriety, then pat them tofiltre 
anew , thus will they be purified, and fe- 
parated from a great part of their terre- 
ftriety, then let thefe Lees be fet to eva- 
porate in great glatfs bodies, luted at the 
bottom, in furnaces, in afhes, or fand, at a 
gentle fire , and at laft when the huff is 
dryed, obferve that ye fire be very gentle, 
that the fait be nQt burned nor wafted. 
When the fait is dried, take out the glafs 
bodies and fee if they be broke at the bot- 
tom, which is wont to happen often , in 
which cafe put the faid fait into other good 
glaftes, well luted at the bottom, and fill 
them at the top with common pure and 
clean water, which fet in the furnace, in a- 
fhes or fand, at a gentle fire, and always 
evaporate an eighth part of the faid water, 
then, the furnace being cold , empty this 
water fully impregnated with fait into 
earthen pans glafed , and when the water 
is fetled 24 hours, filtre it wish diligence, 
that the fait may be feparated from the reft 
of the terreftriety and dregs, let this lee be 
evaporated in glafs bodies with a gentle 
fire, and at laft more gentle , that the fait 
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be not burned, put this fait again into glafs 
bodies to be diflblved m common water, 
in every thing as before repeat this work, 
till the fait yields no more terreftriety, or 
dregs, then fhall you have a pure and per- 
fect fait wherewith a Fritt made with 
Tarfo as before, will make a Cryftall, which 
in fairnefs, whitenefs, and decrnefs, will 
excel natural Cryftall. 



An obferVation for Gold TelloW , in 



Bfervc that when fait of Tartar is 



mixed with fait of Polverine , . Fritt 



made of the faid fait is not good to make, 
nor can make, a Gold yellow, although it 
make all other colours. But to make yout 
Gold yellow , you muft make Fritt with 
fait taken from Polverine alone, firft puri- 
fied as above, for otherwife this yellow 
will not arife. Although this procefs be 
fomewhat laborious, and a fmall quan- 
tity of fait made therewith , yet not* 




CHAP. IV. 




with- 
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withftanding it will make a Cryftall wor- 
thy of all great Princes, being fit to make 
all forts of veffels and works. This was my 
invention , whereof I have many times 
made trial with happy fuccefs and my great 
content. 



The way to make fait of Fern, which 
makes a Very fair Cry fall. 

C H A P. V. 

I N Pifa 1 made experience of Fern- 
afhcs which groweth in great abundance 
in Tufcany , which herb muft be cut from 
the earth, when it is green, from the end 
of UMay to the midft of T me i and in the 
Moons increafing, when it is near it’s op- 
pofition with the Sun j for then the laid 
herb is in it’s perfeftion, and will then 
make more fait, and of a better nature, 
ftrength and whitenefs, than at other 
times .♦ for when it is fuffered to dry of 
it’s felf upon the ground it yields little 
fait, and of little goodnefs. This herb be- 
ing thus cut and laid together , foon wi- 
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thereth 3 then let it be well burn- 
ed to allies, with thefe alhes , and .with 
the rules, ©bier vat ions, and diligence given 
before lor the fait of the Polverine ol the 
Levant.) is extracted a pure and good fait, 
wherewith I have made Fritt with good 
and well ferced Tarfo , the which Fritt 
meks well in the pot, and yieldeth a fair 
Cryftall, and much better than the ordina- 
ry Cryftall, becaufe it had more ftrength 
and bended much better*, which the ordi- 
nary Cryftall doth not , it is drawn into 
finethreds, fuch as 1 caufed to be drawn, 
and to this Fritt may be given a wonderful 
yellow Gold colour, oblerving that there 
be m it no fait ol Tartar , for neither from 
( this will the Gold yellow arife , and the 
Gold yellow which is given to this Cry- 
ftal is much fairer and pleafanter than can 
be wrought with the Cryftall made with 
the fait of the Levant Polverine , and with 
that Cryftall cannot be made all fort of 
works as with the other. 



The 
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The way to make another Salt which 
will produce a marvelous and won- 
derful Cry flail. 



CHAP. VI. 



“T 



I Et there be made afhes after the man- 
I j ner aforefaid, of the Cods and Stalks 
of Beans, .dried in the fummer , when ye 
husbandmen have thrafhed and feparated 
the Beans , with which afhes , with the 
rules and pains abovefaid in the fait of 
Polverine , a marvellous fait is extracted, 
wherewith is made a very noble Fritt with 
white and well ferced Tarfo y which in pots 
will make mod beautiful Cryftall ; the 
lame may be done with the afhes of Cole- 
worts, Bramble Berry bulh, and alfo with 
ftalksof Millet, Rufhes,and fen Reeds, and 
many other herbs which yield a fait, where- 
with ( making Frits after ye accuftom- 
ed manner) will be made raoft beautiful 
Cryftall, as every noble and curious fpirit 
may try by experience, for thereby more is 
learned than by long ftudy. 
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A jet It that will make a Very fair 



Cry flail. 

CHAP. VII. 

Ake the fait of Lime which ferves for 



building , and this fait purified and 
mixed with the ordinary fait of Polverine 
of the Levant about two pound to a ioo. 
that is two pound of fait of Lime to a 
ioo pound of the fait of Polverine purified 
and well made ( as abovefaid ) with this 
fait fo mixed is ufually made ordinary 
Fritt j and is put in the pot to clarifie, 
as fhall be hereafter declared in the 
way of making of Cryftalline, Cryftall, and 
common glafs,and fo thus made a very fair 
and beautiful Cryftall. 
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The way to make ordinary Fritt , t§ 
wit o f Polverine, Rochetta, and 
Barillia of Spain. 

CHAP. VIII. 

F Rttt is nothing elfe but a calcination 
of thofe materials which make glafs, 
and although they may be melted , and 
make glafs without calcination , yet this 
would (uccecd with length of time and 
wearinefs , and therefore this calcination 
was invented to calcine the Fritt in the 
Calcar, which, when it is calcined , and 
‘the proportion of the materials is adjufted 
agreeable to the goodnefs of the Barillia> 
prefently melts in the pot, and wonderfully 
: clarifies. 

Fritt made of Polverine makes ordi- 
nary white glafs; Fritt from Rocbetta of the 
Levant makes the faired glafs called Cry- 
ftall ; Barillia of Spain , though it be u- 
fually fatter than the former, yet it makes 
not a glafs fo white and fair as that of the 
Levant , becaufe it always inclines a little to 
an azure colour. 



C 



/ 



To 
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To make then Fritt, ferce the Polverine 
thorow a fine ferce, the final 1 pieces which 
pais not , let them be pounded in (tone 
mortars, the like is to be done with the 
Rocbetta and Barillia , to wit every one by 
it’s felf, and be fure that they be well 
pounded, and faced thorow a fine fercej 
for as the common proverb in this art faith, 
A fine fierce , and dry wood, bring honour 
to the furnace. Now whatfoever the quaa- 
tityof th z Barillia be, ior example, a ioo 
pound of it commonly requires, from 80 
pound to 90 of Tarfo , which muft be finely 
beajen, and then finely ferced, more or 
lefs, according to the goodnefs of the 
Barillia , and it’s farnefs, whereof you need 
not make an efiay, how much it holds as is 
known by art. Then with fand, and efpe> 
cially with that from Tufcanie found in 
the vale of Arms , being much fatter, and 
having in it more plenty of fait, than 7 >- 
fo hath. There is never added more than 
or 8 pound to the hundred. Now this 
fand mult be wafhed from all it’s unpro- 
fitable terreftriety, and fcrced, and then 
this will make a white and good glafs 5 for 
Tarfo always makes much fairer glafs than 
any fand that is in Twfcany. The due quan- 
tity 
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tity of fand or Tarfo, being found out, mix 
and unite them , firft well together with 
the Baril/ia or Polverine well lifted, and fo 
put them into the Calcar when it is hot, & 
at firft mix & fprcad them well in the Cal- 
car, with a rake, that they may be well 
calcined, and continue this till they begin 
to grow; into lumps, and come into pieces 
as big as frnall nut«. The Fidtt will be well 
and perfectly wrought in the lpace of 5 
hours, being ftirred all that time, and a 
lufficient fire continued , and when you 
would fee whether it be well made, take a 
little of it out, when cold, it it be white, 
yellowifia and light, then ’tis made. The 
calcining of it more than 5 hours is not 
amifs ; for by how much more it is 
: wrought and calcined, the better it is, and 
the fooner it melteth in the pot, and by 
s (landing a little longer in the Calcar it con- 
: fumeth and lofech the yellownefs and foul- 
nefs which glals hath in it felf, and it be- 
comes more clear and purified. When the 
Fritt is taken out of the Calcar thus hot, 
::: let there be thrown upon it 3 or 4 pails 
of cold water, then fet it under ground, in 
: a moift and cold place, and the filth which 
>: arofe when the fait was made (as is a- 
C 2 bove 
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bove faid ) is wont to be put into the fame 
pans, with the lee from Polverine ; fill 
them with common water, having tubs 
under the pans to receive the water, which 
by little and little drops thorow the faid 
filth and fellings, and hence comes a very 
ftrong pure and clear lee to be kept apart, 
and herewith now and then water the Fritt 
abovefaid, which being heaped together in 
a moift place the fpace ol 2 or 3 moneths 
or more ( the longer the better) then the 
faid Fritt grows together in a mafs as a 
ftone, and is to be broken with mattocks. 
Now when it is in the pot it foonmelteth 
ftupendioufly, and maketh glafs as white as 
Cryftall. For this Lee leaves upon the Fritt 
it’s fait which worketh this endSfc. When 
this Lee is not to be had it muft be water* 
ed with common water, which although 
it doth not work this great effed as the 
laid Ice, yet- it doth well, and maketh it ca- 
ller for melting. Wherefore Fritt Ihould 
Hand, when made, fome moneths, which 
thus made alway caufeth lefs wood to be 
confumed, ^nd the glafs clear and fweeter 
to work. 
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To make Cryjiall in full perfc$ion t 
the way I always praffice. 

CHAP. IX. 

* I Ake Cryftall Fritt diligently made, fet 
it in pots in the furnace, where there 
are no pots with colours , for the fumes 
of metalls whereof the greateft part of co- 
lours are made, make the Cryftall pale 
and foul , but that it may come forth 
White, Chining , and fair, when you put the 
Fritt into the pots in the furnace, then caft 
in fuch a quantity of Manganefe prepared 
as is needful, according as the pots are, 
greater or lefs. For this lieth in the pra- 
ctice of the able and diligent Conciatore, 
and belongs to his office. The quantity of 
th eAfanganefe and of all other colours to be 
put into the Fritt and metalls cannot be 
precifely determined either by weight or 
meafure, but muft be wholly lefc to the eye 
and judgement, tryal and eKperience of the 
Conciatore. To make a fair Cryftal,\vneri it 
is vVell melted take it from the pots,and caft 
G 5 sc 

f 
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it into great earthen pans , or clean bowls 
ful of clean water (for ic requireth to be caft 
into water ) to this end that the water may 
take from it a lort of (alt called Sandever y 
which hurteth the Cry (fall, and tnaketh ic 
obfcure and cloudy , and whilik it is a 
working ftill cafteth forth Sandever y a thing 
very foul.Then put it again into a clean pot, 
and caft ic into water, which is to be re* 
peated as often as is needful > until the 
Cryftal be feparated from all this fait, hut 
this is to be left to the pradVice of the 
Conciator, then fet ic to boil 4 or 6 days, 
and let as little Iron be mixed therewith 
as is poflible,for ic gives ic always a black* 
ifh tindure. When it is boiled and clear, fee 
whether it hath enough Mangar.efe , and if 
it be green ifh, give it Mangahefe withdif- 
cretion. Wherefore to make good Cryftall 
put in the Manganefe by little and little at 
a time,for it makes the Cryftall of a murry 
colour, which afterward inclines to blauk, 
taking from it it’s fplendor; mixth c.Maa- 
ganefe , and let the glafs darifie till it be- 
comes of a clear and fhining colour. The 
property of CWangMefe is, being put in 
juft quantity to take away the foul gr^afines 
which Cryftall always hath, and to make a 

refplen- 



The firft Book. 23 

refplendent white , when the Cryftall is 
clear limpid & fair, work it continually into 
veifels and works that moft pleafe you, but 
not with io great a fire as common glafs 
is wrought with. Be careful that the Irons 
wherewith you work be clean,and that you 
put not the necks of the glaifes where the 
Irons touch (lor there always remaineth 
Iron ) into the pots of Cryftall , for they 
make it become black. But this glafs where 
the Iron rods touch may be outin to make 
glafs for vulgar works. 



To make Cryfiall-flajs , and. white * 
call’ d other wife common glafs. 

CHAP. X. 

t 

s T^JRitt of Polverine makes a white and 
& fair common glals , Price of Rochetta 
makes the fairoft glafs called Cryftall, 
ii which is between ordinary glafs and Cry- 
ftall. As much Manganefe prepared muft be 
i ufed in common glafs as is in Cryftalline ; 

1 caft the Cryftalline or common glafs once 
it at leaft into water, that you may have them 
s C 4 fair. 
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fair, clear, and in perfe&ion. Although 
glafs may be made without this calling 
into water, yet to have it fairer than ordi- 
nary, this is neceffary to be done, and may 
be repeated according to your pleafure, as 
you would have them more refplendent 
and fairer, and then you may work them 
into what veflels you need. And to make 
them yet whiter, Calcine them that they pu- 
rifie well and have but few bliftcrs. And a- 
bove all obferve,that if to each of them, by 
themfelves, you put upon the Fritt, the 
proportion of 1 2 pound of fait of Tartar pu- 
rified to a 100 weight of Fritt, it makes 
them without companion fairer, and more 
pliable to work than ordinary. The fait of 
Tartar muft be put in when the Fritt is 
made, and then be mixed with Tarfo , or 
fand, together with the Polverine or Rochet - 
ta fifted, and then make thereof Fritt as 
before. 
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1 o make Purified fait of Tartar, for 

the work. aboVef aid. 

*• * ’ ^ ^ r * f • 

CHAP. XI. 

T Ake Tartar of red wine in great lumps, 
and not in powder , Calcine it in 
earthen pots between live coles till it be- 
come black, and all it’s un<5hiofity be 
■ burned away , and till it begins to grow 
; white, but let it not become white , for 
then the fait will not be good. Put 
the faid Tartar thus Calcined into great 
earthen pans full of common water heat- 
ed, as alfo into earthen pots glafed, & make 
it boil with a gentle loft fire in fuch fort 
that a quarter of the water may be exha- 
led in two hours, then take them from the 
fire, and fuffer the water to cool, and be- 
come clear, which decant off, and it will be 
a ftrong lee , then put in more common 
water into the faid pans after the fame 
manner, and upon the remainder of the 
Tartar , and let them boil as before, repeat 
this until the water become no more fab 

tilh 
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tifh, then Fibre thefe waters impregnated 
with fait, and put the dean Filtred lee 
into glafs bodies to evaporate in the a flies 
of the furnace at a gentle heat , and in the 
bottom there will remain a white fait, dif- 
folve this fait in warm water , let it fettle 
two days, then evaporate it in glafs bodies 
at a gentle heat, and there will remain at 
the bottom a fait much whiter than at the 
firft time, diffolve this fait again, and af- 
ter two days fetling, Fibre and evaporate it 
in every thing as before. Repeat this manner 
of diffolving,Filtring,evaporating this fab 
of T artar four times, which then will be a 
fait much whiter than fnow, and purified 
from the greateft part of it’s Terreflriety, 
which fab mixed with Polverine or Rocbetti 
lerced with a dofe of T <trfo or fand will 
make a Fcitt, which in the pot will yield 
Cryftalline and common glafs much fairer 
than that that is made without the addition 
of this fab of Tartar , and although a fair 
Cryftalline may be made without it, yet 
notwithftanding a much fairer may be 
made with ir. 
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To prepare TT aflter which ferVes for 
many colours. 

‘CHAP. XII. 

'Y Ake Zaff'er in grofs pieces , put it into 
earthen pans, let it ftand half a day in the 
furnace, Si then put it into an Iron ladle to 
be heated red hot in the furnace, take it 
thence thus hot and fprinkle it with ftrong 
vineger, as foon as ’tis cold grind it fine on 
a Porphyrie (tone, wafh it in earthen pans 
glafed, with much warm water, always 
fuffering the Zaff'er to fettle to the bottom, 
then decant it gently off $ this will carry a- 
way the foulnefs and Terreftriety from the 
Zaffer, and what is good, and thetinfture 
thereof will remain at the bottom , which 
thus prepared and purified will tinge much 
better than at firft, making a limpid and 
clear. tin<fture,which dry and keepinveflels 
clofed for ufe. 



To 
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To prepare Manganele to colour 
gla[s. 



CHAP. XIII. 

or. : U r ' • - - . f 

T Ake Manganefe of Piemont , for this is 
the belt of all the Manganeses at this 
day known in the art of glafs. At Venict 
there’s not alwayes plenty , and at Mom 
none other is ufea. In Tufcanie and Ligu.ru t 
there’s enough *, but that holds much 
Iron, and makes a black foul colour. That 
of Piemont makes a very fair marry , and at 
laft leaves the glafs white, a id takes away 
the greennels and blewnefs from it. Put 
this Manganefe in pieces into Iron ladles, 
and proceed thorowout as in preparing 
Z after. 
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To make Ferretto of Spain which 
ferVes to colour 'jjafs. 

CHAP, XIV. 

I O make Ferretto is nothing but a 
-*■ fimple Calcination of Copper , that 
the metall being opened, may communi- 
[eate it’s tincture to glafs *, which Calcina- 
tion when it is well made without doubt 
hnakes divers and very beautiful colours. 
This Calcination is made many ways, I {hall 
fet down two of them, not only eafie but 
of times ufed by me, with effects very fair, 
in glafs, whereof the firft is this that fol- 
loweth, to wit, Take thin Copper-plates 
of the bignefs of a Florentine , and have one 
or more melting pots of the Goldfmiths, 
and in the bottom of thefe pots make a 
layer of brimftone powdered, then a layer 
of the faid plates, and over them another 
layer of powdered brimftone, and another 
of Copper- plates, as before, and in this or- 
der fill the pot, which is otherwife faid 
to make a S SS. cover and lute well, and 

dry 
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dry this pot, and put it into an open wind 
furnace amidft burning coals, and a ftrong 
fire mu ft be given to it for 2 hours, let it 
cool, and you fhall find the copper Cal- 
cined, and it will be broke in pieces by the 
fingers as if it were dry earth, and will be 
raifed into a black and reddifh colour. 
This Copper being beaten final! and ferced 
in a fine fierce is kept well clofed for ufe. 



Another way to mak? Ferretto of 
Spain. 

CHAP. XV. 

'J'His fiecond way of making burnt Cop- 
per, though it be more laborious than 
thefirft, yet it will do it’s effe&s in glafs 
more than ordinary. 

The Copper then ( inftead of making a 
SSS with Brimflone)rnuft make a SSS with 
Vitriol, and then Calcine it, letting it ftand 
three days in the floor of the furnace, nect 
the occhio,then take it out & make another 
SSS with new Vitriol, keep it in reverberati- 
on as before, & this Calcination with Cop- 
peras 
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pcras muft be repeated fix times, and then 
you lhall have a moft noble burnt Cop- 
per, which in colours will work more than 
ordinary effc d's. 



To make Crocus Fcrri, other wife 
called Crocus Martis, to colour 
glafs. 

CHAP. XVI. 

C rocus Martis is nothing elfe but a fub- 
tilifing and Calcination of .Iron, by 
means whereof it’s tin&ure (which is moft 
red in glafs) is fo opened that it communi- 
cated) it’s fclf to glafs, & not only manifeft- 
eth it felf,buc makes all other metalline co- 
lours (which ordinarily are hidden and 
dead in glafs) appear fair and refplendcnt ; 
I will fet down four ways to make it, and 
the firft is. 

Take filings of Iron ( if you can have 
them, thofe of ftecl are better ) mix them 
well with three parts of powdered brim- 
ftone, and keep them in a melting pot in a 
furnace to Calcine , and burn well off all 

the 
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the brimftone, which foon fucceeds , let 
them ftand four hours in burning coals, 
then take and powder , and ferce 
them thorow a fine force, and put them in- 
to a Chryfible covered and luted at the top, 
& fet them in the Leer of the furnace neer 
theocchioor thecavalet 15 days or more 
which then gains a reddifs Peacock-like 
colour, as if it were purple, this is kept in 
aclofeveflel, for the tife of glafs colours, 
for it worketh many fair feats. 



The fecond way to make Crocus 

Martis. 

CHAP. XVI I. 

ft 

‘J'His fecond way of making Core us Mau 
f/r,with fo much eafe, ought to be much 
eitcemed of, fince the Crocus made in this 
manner makes appear in glafs the true 
red colour of blood,and the manner of ma- 
king it is thus. 

Take filings of iron ( fteel is better) 
mix them well in earthen pans with llrong 
vinegcr, onely fprinkling them fo much 

that 
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that they may be wet thorowout, fpread 
them in pans, and fet them in the fun till 
they be dry, or in the open air when the 
fun is cloudy. When dry, powder them, 
and if they be any whit in lumps, fprinkle 
them with new vinegar, then dry and pow- 
der them as before , repeat this work 8 
Itimes, then grind and ferce them fine , and 
you have a moft fine powder of the colour 
of brick powdred, which keep in velfels td 
colour glafs. 



Qi A third way to make Crocus 
Martis. > 

# if 

CHAP. X VI II; 

("His third way of making Crocus M&r- 
tiSi is a way by which the deep co- 
lour of Iron is made more man’feft than 
may feem credible^ and in glafs is feeri the 
truth and proof thereof. Sprinkle filings of 
fteel with Aqua-fonts^ in glafed pans^ fee 
,,thena in the fun to dry, powder them, Wet 
:;£hetri again with Aqua fortis and dty them', 
iepeat this feveral times , and you fha.ll 
D have 

, \ j 
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have a red powder, as is faid of Crocus 
made with Brimftone , then powder, 
fercc, Sc .keep it for your ule to colour glafs, 



fourth way to make Crocus 
Martis. 

. \Q* V > '*'(*" • • « l « < . / i » 

CHAP. XIX. - ' 

/ | 

T His is the fourth and laft way to make 
Crocus Martis , and perhaps the belt of 
all j though each of the ways fhown by me, 
are not onely good and perled in their 
operation, but neceffary alio for divers co- 
lours necelfarily & daily made in glafs*& to 
make this, diffolve in Aqua fortis made A- 
qua- Regis, with Sal Armoniack ( as lhall be 
faid in our rules. of Calcidonj) filings of Iron 
orfteel in a glafs veffel well clofeti , keep 
them fo 3 days, Sc every day Hit them well. 
Obferve,when the faid wdter is put upon 
the filings, that it be done Ieafurely, Sc wari- 
ly, becaufe it rifeth much, and endangered) 
the breaking of the glafs, or elfe all to run 
out at the end of 3 days let the water be 
gently evaporated away 5 and in the bot- 
tom 
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tome will be found a tnoft noble Crocus 
Martis for the moft lfupendious tinctures 
of glades, which keep for ufe. 



To Calcine Brajs called Orpello or 
Tremolante, which in gl afsmak.es 
a skje colour , and ft °,a green. 



CHAP. XX. 

"D Rafs ( as it is well known ) is Coppej\ 
which by Lapis Calaminaris becomes of 
the colour of gold, the which Lapis Cala- 
minaris, doth not only colour the Copper, 
but alfo incorporating with it increafeth 
much it’s weight 5 the which augmenta- 
tion gives a colour to glals, when it is well 
Calcined, which is a thing very delightful 
to fee, keeping the medium between a Sea - 
green and a skie-colour, when the Skie is 
clear and ferene, wherefore be diligent in 
well Calcining it j to make it pun£hially> 
this is the way. 

Take Brafs, and to fave charges, buy that 
which is in works, andFeftoons, cut it in 
fmall pieces with a pair of Scifers, then 
D z put 
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put it into a Chryfible covered and luted 
at the top in coals on a ftrong fire. I put 
it in the burning coals of the furnace where 
they are ftirred, there let it then ftand lour 
days in a great, but not in a melting fire, for 
if it be melted , all the labour is loft, in 
that time it will be well Calcined, pow- 
der it into a moft fubtil powder, and ferce 
it, and grind it fine upon a porphyrie ftone, 
and there will come forth a black powder, 
which fpread on tiles , and keep it on the 
burning coals in the leer, near to the round 
hole, four days, take from it the afhes that 
•fall upon it, powder, ferce, and keep it for 
ufe. The fign that it is well Calcined is, 
that if it be put into glafs it makes it fwel), 
and when it makes not the glafs arife and 
boil well, it is align, either that it is not 
well Calcined , or that it is too much 
burnt, in which two cafes, it makes not the 
glafs boil, neither doth it colour well. 





The firfi Book. 



37 



To Calcine the Jaid Ttrafsj after an- 
other manner 3 to nuke a tranf pa- 
rent red 3 a yellow 3 and Calci- 

dony. 

CHAP. XXI. 

f. ; : ; • , , 

^Ake Brafs and cut it fmall with fhecrs, 
and put* it in a melting pot, make a 
■S S S. with powdered Brimftone,and fet it 
■on kindled coals, put it in the burning coal's* 
of the furnace to Calcine for 24 hours, 
then powder, ferce, and put ic covered 
upon tiles of earth into the furnace, for 1 2 
days, to reverberate, then grind, powder, 
and keep it for ufc. 




Sea-green in glafs , a principal colour 
in the Art , 



CHA.P, XXII. 

S Ea-green is one of the principal co- 
lours given to glafs, and if you would 
have it fair, and to hold at all trials, you 
muft al ways make it in glafs called Arti- 
ficial Cryftal*, for in ordinary metall it ari- 
^th not fair : and though in Cryftallineit 
arifeth fairer than in common glafs, yet in 
the faid Cryftal, onely in perfection. Ob- 
fcrve, that when ever you would make this 
colour, you in no wife add any Manganeft 
at fij ft, becaufe this being added (although 
the fire afterwards confumes it,) yet it 
leaves a quality in the glafs, which makes 
the colour black, and gives it great imper 
feCtionand foulnefs. Now to make a fair 
Sea-green, take of Cryftal Fritt, and put 
it in a pot, not allowing it any Manganeft 
at all, and as.foon as it is melted and clear, 
it yields a fait which fwims at the top like 
oyl, let this be taken off with Iron -ladles, 

, b y 
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by the Conciators, take it out with ,much 
diligence, for what remains thereof, will 
make a foul, and oyly co!our,and when the 
glafs is well and perfe&ly clarified , take a 
pot of about twenty pound of Cryftal, fix 
ounces of Brafs prepared as is aforefaid,aud 
to this Brafs calcin’d, add a fourth part of 
Zajfer prepared , and let thefe two' pow- 
ders be well mixed, and put to the faid 
Cryftal at three times, but at firft this 
powder will make the metall fwell very 
much, and you mud well mix the glafs 
with the long fquares. Then let the metall 
fettle, that the colour may be incorporates! 
for three hours, then mix them again with 
the long fquare, then take a proof thereof, 
in doing whereof, put in rather too little 
than too much, for the colours may be ea- 
fily heightned, which is to be done accord- 
ing to the works for which it is to be em- 
ployed, for grofs tubes for. counting houfes 
require no.t fo deep and full a colour, and 
tubes to make beads of, muft not have too 
light a colour. At the beginning of twen- 
ty four hours ( after it hath had the due 
colour) it may be wrought, and before you 
work it, mix well the metall from the ve- 
ry bottom of the pot, that the colour may 
D 4 be 
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be well united , mixed, and fpread tho- 
row all the metall , otherwife it fettles to 
the bottom, and the metall at the top be- 
comes clear. This manner of making Sea- 
green, I have tried at Florence in the year 
1602 and made pots for tubes for count- 
ing houfes , always of a moft fair colour. 
At Moran for the fa id tubes, they take half 
Cryftall Fritt, and half Rochetta Fritt, from 
whence notwithftanding proceeds a fair 
Sea-green,although in Cryftall alone it a- 
rifeth moft fair. 



f 

Skte Colour or Sea-green. 

CHAP. XXIII. 

S Et in the furnace a pot of pure metall 
of Fritt from Rochetta , or Jharillia of 
Spain. The Rochetta of the Levant does 
beft As foon as the metall is well purified, 
then take to a pot ‘of 20 pound fix ounces 
ofBrais calcin'd of it’s felt , as in 20 Chap. 
put it into the metall as is laid in the Skie- 
colour in every particular 5 obferving that 
this metall be skummed yery diligently 
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with a ladle. At the end of two hours the 
metall muft be very well remixed $ take 
thereof a proof, and leave it fo 24 hours, 
then it is mixed, and wrought, and this will 
be a molt fair and marvellous Skie-colour 
varied with other colours, which are made 
in the art of glafs. This colour tinged ma- 
ny pots in Pifa in the year 1602 and there 
t came out a fair colour bearing all proofs. 



Red colour from Tirafs for many 
colours. *% 

CHAP. XXIV. 

' I 'Ake Brafs in fmall plates, and put 
them on the arches of the furnace, 
leave them there clofed until they are well 
Calcined of thcmfelves with a fimple fire, 
but not to melt. As fcon as it is Calcin’d 
& powder’d it will become a red powder, 
for many, and thofe all neceffary ufes in the 
art of glais. 



Brafs 
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TSraJs thrice Calcined to colour 




CHAP. XXV. 

P Ut the faid Brafs into the Fornello , or 
on the Lere of the furnace neer to 
the occhio, into earthen tiles or pans baked, 
Calcine it four days together, and it will 
become a black powder, and ftick toge- 
ther, powder it again, ferce it fine, and Re- 
^calcine it as before four or five days, for 
then it will not ftick together, nor become 
fo black, but rulfct, and powders of it felf, 
wherewith is made a Sea-green , and 
Emeral’d-grccn, the Arabian colour called 
Turcoisya. very beautiful Skie colour, with 
many others. Wherefore obferve that it 
be not too much nor too little Calcined at 
the third Calcination, for in this cafe it co- 
lours not the glafs well, & the fign, that it is 
done perfectly is,that being put upon purifi- 
ed metal it makes it fwell & boil fuddainly, 
and when it cloth not fo it is not good nor 
well Calcin’d. 



A 






A Sea-green m Artificial Crystal. 

CHAP. XXVI. 

T° a pot of Cryftal Fritt containing 40 
pound not charged with any Manga- 
nefe , but well fcummed, For when you 
would make a Sea-green , never caft the 
Cryftal into water, but onely fcum it care- 
fully , when this Fritt is melted and well 
purified, take 12 ounces of thrice Calcinld 
brafs, and therewith mix half an ounce or 
Zajfer prepared, Unite thefe two powders 
well together, and put this mixture into the 
pot at four times, for fo the glafs receiveth 
it better. Mix the glafs and powder with 
diligence, let them Hand two hours, then 
remix them & take a proof, if the colour 
be full enough, let them Hand ; And al- 
though the Sea-green appears too full , yet 
the fait which is in the glafs will eat up and 
confume the faid greenefs, and will always 
incline it to a blewifhnefs. And at the be- 
ginning of 24 hours it may be wrought. 

I have many times experimented this 

way 





General ob formations for all 

colours. 

CHAP. XXVII. 

yf*Hat the colours may arife in full beauty 
and perfection, obferve that every pot 
great or fm all, that is new, and put the firft 
time into the furnace , leaves a foulnefs in 
glafsfrom it’s terreftriety,fothat all the co- 
lours that are made in them appear bad 
and foul ; wherefore thofe pots that are 
very great may be glafed with white melted 
glafs, as the Conciators well know, but the 
fecond time the pots lofe this foulnefs. 
Obferve fecondly, that thofe pots which 
ferve for one colour mud not be uled for 
another , for example, a pot which hath 
been ufed for yellow, is not good to make a 
grain colour , and that which makes a 

grain 
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way of making Sea-green without ever er- 
. ring. And if a moytie of Rochetta firft be 
mixed withCryftal Frit, there will arife a 
fair Sea-green, and in Cryftal alone ’tis 
marvellous fair. 








rs 
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grain-colour is not good to make a green- 
colour , and that which ferves for a red 
is nor good to make a blew , and fo of all 
other colours. Therefore every colour 
muft have it’s own pot, for in this manner 
the colours will become more perfed. 
Thirdly , that the powders be well Cal- 
cin’d ( that is ) neither too much, nor too 
little ; for in either of thefe cafes they do 
not colour well. Fourthly, that a due pro- 
portion, and dofe be ufed , and the mix- 
ture be made in proportion , and the fur- 
naces be hot, and fed with dry and hard 
wood. Fiftly, that the colour muft bc> 
ufed dividedly , to wit , one part in the 
Fritt, and the other in the metall, when it 
is melted and purified. There are other 
obfervations alfo which (hall be treated of 
in their places, when we treat particularly 
of colours. 
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To make Copper thrice Calcin'd with 
more eaje and lejs charge than, the 

former. 

CHAP. XXVIII. 

, f» ] 

T Ake the Scales which tne Brafiers 
make when they hammer pans, ket- 
tles, or other works of brafs, which beiiF 
often put into the fire the workmen ham- 
per them , and thefe fcales fall off, which 
coft much lefs than folid brafs, wherewith 
is made the fluff hereafter defcribed. And 
to Calcine it, you need not open and (hut 
a pain the arches of the furnace fas in the 
aforementioned way) a thing of much dif- • 
advantage and difturbance to the furnace. 
Take then thofe fcales that are clean, and 
free from all earth and foulnefs, wafh them 
with warm water many times from their 
filth and uncleanefs , and then let them be 
put into pots and pans of baked earth, and 
be kept in the leer near the Occhio , or in 
furnaces made for this purpofe. I made at 
Tija a little furnace in the fafhion of a little 

Calcar 
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Calcar, where were calcin'd 20 or 25 
pound of thefe fcales in few hours. Now 
let them ftand in the faid place four days, 
then renew them, powder and ferce them 
fine, then again put them in the pans and 
pots of earth as before, with the fame fire 
and heat as aforefaid for four days more, 
and they will come into a black powder, 
and run into lumps, beat, and ferce thofe 
lumps fine, and repeat this procefs again, 
and a third time, then the fcales will be 
prepared with much lefs charge than the 
former, and will thorowly have the fame 
effedt as the former* thefe fcales rife much, 
wherefore ufe the prefcribed care. 



A fair Sea-green in QryHal metall s 
with the above- f ud ft :ales. 

CHAP. XXIX. 

'J’Akea pot of fixty pound of Cryftal 
Fritt well fcummed , and not caft into 
water. I made a Sea-green without wet- 
ting the Cryftall metall, and thought that it 
came out better. But we may make tryal 

of 



4 8 



Thefirfl Book. 



of both ways, and ftick to the beft. Then 
take of metall well purified the faid 60 
pound, and one pound and a half of the 
(aid feales made with lefs charges , four 
ounces of zajfer prepared, mix well 
thefe two powders together, put them to 
the Cryftall at four times, mixing well the 
powder with the metall for two hours, 
than put it again to be well remixed as 
tis ufual,and take a proof. Herewith I have 
made many times a mod fair Sea-green 
with happy fuccefs. Mix half Cryftall 
With Rochet t a , and you (ball have a Sea- 
green every way beautiful. 



A Sea-green of lejfer charge. 

CHAP. XXX. 

fAke the fame Brafs prepared(as before) 
with the fame quantity of Z dffer. duc 
them m the fame manner and form to the 
Rochetta of the Levant, and alfo to that ot 
Spain, neither of which hath had any 
Manganefe , and which hath been well 
s uni med, and not parted thorow watery 

ufing 
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fing the rules as abovefaid in Cryftal j for 
by this means it will receive a very fair 
Blew for all forts of works , and will coft 
touch lefs than Cryftall : for the Rochetta is 
of much lefs value than the Cryftall, as it is 
known. In this manner have I often made 
it at Pifa , and always with good fuc- 
:efs. 

1 

1 

it 

'4 marvellous Sea-green , above all 
; e Sea-greens , of my invention . 



CHAP. XXX I* 



T Et the Caput mortuum of the fpirit ofF/- 
*-*triol of Venus Chymically made without 
;orrotives ftand in the air lomefew days? 
draw from it of itfelf without any artifice 
J green pale colour , this material being 
:pulverifed with the addition of Zaffer pre- 
pared, and with the fame porportion ( as 
ris faid in the other prepared Brafs ) the 
i trlecall being added ( as in the other Sea- 
rgteen ) it Will make a Sea-green, fo fair 
#tid marvellous, that ’twill feem a very 
fftr^ngi thing t I have often made it at 
g E Antwerp 
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Antwerp to the wonder of all the fpe&a* 
tors that faw it. The manner of making 
Vitriol of Venus , without corroflves, Sp u 
girically , is to take little thin pieces of 
Brafs of the bignefs of half a Florentine , 
and to have one or more pots fas it is 
needful ) and in the bottom of them to 
put a layer of commonBrimftone powdr’d, 
and above it little pieces of the brafs a* 
forefaid , and than a layer of Brimftone, 
and after that pieces of Brafs, work in this 
manner till all the Brafs that you have be 
fet to work, this being done, let the Brafs be 
baked as followeth in the 140 Chap, 
then prove it, and to your content you may 
lee a thing of altoniihmenr. 1 know not I 
whether any have tried this way , whichl 
have found wonderful, wherefore I fay ’tis 
ray own invention. 
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A green Emerald colour in glafs, 
CHAP. XXXII. 

» 

1 H making Green you mu ft obferve that 
the metall have not much fait, with me- 
•all that hath much fait as Cryftall and Ro~ 
khetta have, you cannot make a fair Green, 
■but onely a Sea-green-, for the fait conlumes 
the Green, and always inclines the colour 
to a Blew. Wherefore when you would 
make a fair Green put common metal! 
made with Polverine , into fmall or great 
-pots, and m no wile have any Manganefe. 
iWhen it is melted and well purified, 
add to this metall a little Crocus Martis cal- 
cin’d with vineger , about three ounces 
thereof to a hundred weight , let the me- 
tall be well mixed, and remain fo an hour 
until the glafs incorporate the fame tin- 
cture of the metall Crocus^ w ch will make the 
glafs come out Yellowifh, and takes away 
the foulnefs and Blewnels, which the me- 
tall always hath. This procefs will give 
the metall a fair Green. Put of thrice cal- 
E 2 cin’d 
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cin’d Brafs, made with fcalcs (as before) 
two pound to every hundred pound of 
metall, 3nJ this muft be added at fix times, 
mixing well the powder, with the metall, 
then let them fettle two hours , and the 
metall incorporate with it, then mix again 
the metall, and take a proof, and if the 
Green enclines to a Blew, add a little more 
Crocus Martisjo you (hall have a very fair 
Sea-green, called Leek green, which at the 
end of twenty, four hours may be 
wrought : This Green I have many times 
made at Ptfa which came forth fufficiently 
fair. And lo it will to every one that {hall 
obferve pun&ualJy what is abovefaid. 



A Green fairer than the former . 

CHAP* XXXIII. 

B Ut if you would have a Green much 
l fairer and ihining than the former, 
put into a pot of Cryftalline which hath 
not had any Manganese , and which hath 
palled thorow water once or twice, till 
all the laltnefs be gotten out, and to this 
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Cryftalline, let half of common white 
metall made of Tolverine be put in at fe- 
veral times, as foon as this metall is well 
mixed and purified, take to every hun- 
dred pound, two pound and a half of 
thrice Calcin’d brafs, made with plates of 
Brafs in the arches of the furnace , and 
with this mix two ounces of Crocus Mar- 
ti* Calcin’d with Brimftone, and reverbe- 
rated, put thefe two powders well mix- 
ed together to the abovefaid metall, ufing 
jthe rules as before in the faid Green, it the 
^metall hath any Blewnefs give it a little of 
•the faid Crocus Martis ,which takes it away, 
and then work it as the other Greens , and 
there fhall be made the wonderfull Green 
of the Burnet. I have thus made it ma- 
ny times at Pi fa with very good fuccefs, 
lifor works more exad than ordinary. It 
you will have a fair colour , fee that the 
Brafs be well prepared. 
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A marvellous Green. 

CHAP. XXXIV. 

/ ’J*Ake Brafs thrice calcin’d as before, 
then in ftead of Crocus Martis , take 
the fcales of iron which fall from the 
Smiths anvils,powder them finely, lift them 
clean from the coals and afhes, and with 
the quantity aforefaid, mix them well with 
the Brafs, and put them to the common 
glafs metall of Polverine , without any 
Manganefe, with the rules aforefaid in the 
Green,and with this Crocus Martis ,or fcales, 
you lhall doubtlefs have a more marvellous 
Emerald Grccn-colour , which will have 
wholly loft it’s Azure and Sea-colour, and 
will be a Yellowifh green, after the Eme- 
rald, and will have a fhining and fairer 
luftre than the aforefaid Green?. The put- 
ting in of fcales of iron was my own inven- 
tion. In the reft of the work let the rules 
and dofes as in other Greens be obferved , 1 
and you fhall have a ftrange thing, as expe- 
dience hath often fhown me. 

Jnothet \ 

v 'r , i i 
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Another Green } which carries the Palm 
from all other Greens } made by me. 

CHAP. XXXV. 

TO a pot of io pound of metall to wit 
half of CryftaJJine palled thorow wa- 
ter fevcral rimes 3 and half of common 
white metall of Polverine , take four pound 
of the common Frit of Polveywe^ where- 
Kwith mix three pound of red Lead, unite 
‘ them well together, and put them into the 
fame pot , and in few hours all of them 
will be well purified, then caft all this me- 
tall into water, and take out the Lead,then 
return the metal which hath palfed thorow 
the water into the pot,& let the metall pu- 
rme for a day, then if you put in the colour 
made Chymically with the powder of the 
Caput mortuum of the Spirit of Vitriollum ve~ 
adding a very little Crocus Martis, there 
will arife a marvellous Green, fairer than 
ever I made any, which will feem to be a 

very Emerald of the ancient Oriental 
rock. 

E 4 
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r jf r Blew or Turcois,^ principal colour' 
in this art. 

CHAP. XXXVI. 

P Ut fea fait which is called black or 
grofs fait (for the ordinary white fait 
which is made at Folterra is not good) into 
the Calcar or Fornello till all the moifture 
be evaporated, and it becomes white, then 
pound it wdl,to a fmall white powder.This 
fait fo calcin’d, keep to make a Blew or Tur- 
cots colour. Put into a (mail or great pot of 
Cryftal metall died with the colour of Sea- 
green ( made, as hath been faid many 
ways.) But let the colour be fair and full 
(for this is of great importance to make a 
fair Skie colour ) according as you would 
have the Sea-green fair- and excellent. To 
this metall lo coloured, put of the faid fait 
calcin’d into the pots, mixing it well with 
the metall, and this is to be put in by little 
and little until the Sea-green lofe it’s 

tranfpa'? 





The fir (t Book. 57 

tranfparencie, and diaphanietie, and takes 
opacity, for the fait being vitrified makes the 
metall lofe it’s tranfparencie, and gives it 
a little palenefs, and fo by little and little 
makes the faid Skie colour , which is the 
colour of a Turcois-ftoneiwhen the colour is 
enough it mull be wrought fpeedily, for 
the fait will be loft and evaporated, and 
the metall returns again to be tranfparent 
and foul-coloured. But when the colour is 
loll in working add new burnt fait ( as be- 
fore) that the colour may be reduced, and 
foyou fhall have your defired colour. Let 
the Conciators well obferve that this fait 
always crakcles when it is not well calci- 
ned, therefore let him have a care of his 
eyes and fight, for it endangers them. The 
quantity of fait mull be put in by little and 
little, leaving fome diftance between each 
time , till he fee the defired colour. But 
in this I ufed neither dofe nor weight, 
but my eye onely. I have often made this 
colour, for it is very necelfary in counting 
houfes, and the moll prifed and elleemed 
colour that is in the art. Wherefore to 
make a Blew for counting houlc-s , take 
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The Jecond Took# wherein are 
fhown the true ways of ma- 
king CalcidoBy of the colour 
of A gats ? & oriental J afpers, 
with the way to prepare all 
colours for this purpofe^ and 
alfo to make A qua- fords. 
Aqua Regis necejfary 
in this bujtnefs . 

And the Manner of calcining Tartar, and uni- 
ting it with Rofichiero, wade Chap. 128 . 
which produteth pie af ant toyes of many co- 
lours with undulations in them , and gives it 
an opacity fuch as the Natural and Oriental 
Hones have. 

CHAP. XXXVII. 

S ince I am to (hew the manner howto 
make Calcidonies 3 Jafpers and Oriental 
‘dgats, it is neccffary firft to teach the 

prepa- 
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preparation of fome mineral things 3 for 
fuch compofitions, and although fome of 
them may be publiquely bought , yet not- 
wichftanding , I being defirous that the 
work fhould be perfect judged it perti- 
nent to my purpofe to fhew the moft ex- 
quilite Chymical way, that the skilful may 
make every thing of themfelves, both more 
perfect and with leffer charge. For there is 
no doubt that when the materials are well 
prepared, and the colour of the mc-talls is 
well opened, and feparated from their im- 
purity and terreftriety which ulually hin- 
der the ingrefs of their tin&ure into glafs, 
and their union in their fmalleft parts, that 
then they colour the glals with lively, fhi- 
ning and fair colours, which very far fur- 
pafs thole that are vulgarly , and ufually 
made in the furnace. And becaufe the 
colour of Calcidony , or rather it’s com- 
pound ( which is nothing elfe , but as it 
were a reuniting of all the colours, and 
toyes that may be made in glals, a thing 
not common nor known to all ) if they be 
not well prepared, and fubtilifed as is ne- 
ceflary,they give not the beauty and fplen* 
dor to glafs as is required. Wherefore it 
is necclfary that the metalls be well cal- 




The fecond Book. 6t 

cined,fubtilifcd, and opened with the beft 
Aqua-fortis, Sulphurs, Vitriols, fal Armoniak , 
and the like materials , which in length of 
time, and at a gentle heat, are opened and 
well prepared , but a violent fire herein 
hurteth much. Tartar and Rojichiero ( be- 
fides their being very perfect and well 
calcined ) muft be alfo put in proportion 
and in fit and due time, and you muft alfo 
oblervejthat the metall be well boiled, pu- 
rified, and perfected, and in working of it 
fome fuch care is to be ufed, as the dili- 
gent mafters are wont to ufe, and by thus 
doing the true fafper and Agat, and Orien- 
tal CalcidonieSy with the faireft and beauti- 
fulleft fpots of wavings , and toyes, with 
divers lively and bright colours. Hence 
it truly appears that nature cannot arrive fo 
high in great pieces, and although it is faid 
and may be made to appear true, that Art 
cannot attain to Nature, yet experience in 
many things (hews , and in particular in 
this art of the colours in glafs, that art doth 
not onely attain to and equal nature, but 
very fair furpafles and excells it. If this 
were not feen , hardly would you believe 
the beauty, the toyes and wavings of divers 
colours,varioufly disjoyned one from the 

other 
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other with a pleafing diftin&ion , which is 
feen in this particular of the Calcidony. 
When the medicine is well prepared, and 
the glafs wrought at a due time, the eifed 
that cometh thence pafleth all imagina- 
tion and conceit of man. In the three 
ways to make it, which I teach, I believe 
you may fee how far the art of glafs ari- 
ieth in this particular , where I demon- 
ftrate every particular fo diftin&ly, that 
any pra&itioner , and skilful perfon,may 
underftand and work without errour, ana 
he that works well may find out more 
than I fet down. 



How to make Aqua-fortis call’d 
parting water , which dijfolves 
Jilver and quickcfl'Ver 3 with a Je- 
cret way. 

CHAP. XXXVIII. 

T Akeof Salt-peter refined one part, of 
Roch-alum three parts ; but firft ex- 
hale in pans all the humidity from 

it 5 
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ic ; to every pound of this fluff add 
an ounce of Cryftalline Arfnick ( this is a 
fecret and no ordinary thing) which befides 
it’s giving more ftrength to the water,helps 
to extract, better the fpirits from the ma- 
terials , which are the true nerves and 
ftrength of the Aqua-fortis , without which 
the water perhaps would be no better than 
well-water. Powder and mix them well 
together, adding thereunto the tenth part 
in the whole of Lime, well powdred,mix- 
them well, and put fo much of this fluff 
into glafs bodies, that about three quarters 
of them may be full, let them be luted 
with ftrong lute, which I remit to the Ar r 
tift as a common thing : but one not vulgar 
I will declare. Take fome lome for example 
of the river Arms ( which is a fat earth 
known to all ) one part, of fand 3 parts, 
of common wood-afhes well fifted, of 
(hearings of woollen cloath, of each one 
half 5 mix them well together, and incor- 
porate, them into a paft with common wa- 
ter, work them well together, for the more 
’tis wrought the better ’tis, therefore fee 
that your paft be a little hard, to all thefe 
add a third of common falt,w ch incorporate 
well with the lute, ’tis a bufmefs of impor- 
tance. 




1 
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tance, then lute the glaffes with this perfe$ 
lute, and fet them in wind furnaces, fitting 
to their bottoms, baked earth which will 
bear the fire. Under the bottom of thefe 
bodies, let there be four fingers of fand, & 
thick Iron bars to bear the weight, & fill’d 
round about with fand , put receivers of 
glafs to them, large and capacious within* 
lute the joynts well with lute made of fine 
flowre and lime, of each a like quantity, 
powdred, mixed, tempered, and impafted 
with the whites of Eggs well beaten, with 
this lute, binde and lute the joynts with 
roulers of fine litinen, which , when well 
' dryed and rould about three or four times, 
make a very ftrong lute, routing but once 
at a time, and letting it dry a little before 
the fecond rouling; And then this will bear 
all the violence, fury, and force of the 
fpiritsof the Ajua-fortis , and to this end 
fit exa&ly a very large receiver to every 
glafs body. And when they are well dryed 
make a fire in the furnace onely with coal 
at firft, and that a very temperate one, for 
three hours, for in that time the windy 
moifture diifilleth off, which endangers 
the breaking of the glaffes, and continue 
for fix hours a moderate fire , afterwards 
- v encreafe 
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encreafe ic gently , adding billets of dry 
oaken wood to the coals , and fo proceed 
by little and little, augmenting it for fix 
hours more, and then the head will be tin- 
ged with Yellow, a fign that the fpirits be- 
gin to rifej continue this degree of fire un- 
ill the fpirits beginning to condenfate co- 
lour Red the receiver and head , which 
Will always grow deeper colour’d like a 
iRubie. Then encreafe the fire for many 
pours, till the head and receiver become 
dRed, which fometimes lafteth two whole 
rjjiays* Continue the fire by all means till 
jjill the fpirits of Aqua fortis be diftill’d off, 
t w ch is known, when the head 5c receivers by 
>■ ittle and little, begin to grow clear, and be- 
come white as at firft, and wholly cold ; yet 
potwithftanding continue the fire one hour 
more. Then let the furnace cool of it’s 
"elf. Obferve, that when the head and re- 
ceivers are Red , and the fire ftrong, you 
.admit no wind, nor cold air into them, nor 
( touch them with any cold thing, for then 
they will eafily crack, and your pains, coft 
Jana time will be loft, wherefore when they 
.are in this ftate , let them be kept hot in 
the fire. Now, when all is cold, put up* 
[On the head and receiver linnen cloaths 
F wetted 






1 
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wetted and well (baked in cold water, that 
the fpirits which are about the head and 
receiver may the better (ink into the Aqua- 
fortis, leave them thus for 12 hours, then 
bath the joynts and lutings with warm 
water, till they being moiftned you may 
take off the bandage, and the head from 
the receiver, which ufually are fafe. The 
bodies may be broke and thrown away, for 
they will ferve no more, powder the dregs 
and refidences of the Aquafortis , to wit, 
about their third part, and to every pound 
of them add four ounces of Salt-peter re* 
fined, and put them into another body Iu* 
ted, and pour on them the (aid Aqua-fortis , 
lute and diftil them as before in every 
thing. Keep the Aquafortis in earthen 
jugs well ftopt that the better fpirits may 
not evaporate. This parting water is good 
for the following ufes. Some there are that 
inltead of Roch Alume take as much moreot 
thebeft Vitriol , fuch as the Roman or the 
like is. The (ign that Vitriol is good for this 
ufe, is, that being rub’d upon polifhed Iron 
it colours it with a Copper colour. This 
Vitriol purified after the following manner, 
will make a (Ironger Aqua-fortis than 
< Alume. 

To 
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To pun fie Vitriol to make the ftretig* 
eft Aqua-fortis. 

CHAP. XXXIX. 

i 

1 ^\Iirolve the beft vitriol ( the better, the 
ij[ 3 ftronger the Aqua-fortis) in common 
warm water , let the folution ftand three 
/days being impregnated with fait, then 
ffiltre and evaporate in glafs bodies two 
thirds of the water, and put the remainder 
n'nto earthen pans glafed , which fet in a 
cold place, in 1 2 hours the Vitriol will fhoot 
into pointed pieces, appearing like natural 
nCryftallof a fair Emerald colour* Diffolve 
[this fame Vitriol again and do as before, 
tand repeat it thrice, at each folution there 
iwill remain at the bottom of the glafs a 
:Yellow fubftance, which is it’s unprofitable 
iSulphur,and is to be call away. At the third 
'time the Vitriol will be purified , and fit to 
make a good and ftrong Aqua-fortis $ much 
Wronger than the ordinary, efpecially if the 
Hitfe be well refined * 
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How to make Aqua Regis. 
CHAP. XL. 

T O every pound of the laid Aqua- fords, 
put two ounces of fal Armoniad 
powdered, into a glafs body, which fet in a 
pan full of warm water, and let the A quo- 
fortis be often ftirred,w dl will foon diflolve 
the fal Armoniack with it’s heat,w ch will be 
tinged with a Yellow colour, put in more, 
fal Armoniack , as long as the Aqua- fortis 
will diffolve any, when it diffolves no more 
let it fettle a little, when it is clear decant 
it leafurely off, and in the bottom there 
remains the unprofitable terreftriety of the 
fal Armoniack. Now this Aqua Regis is ftrong 
and fit to diffolve Gold, and other metalls; 
but filver it toucheth not at all. 



To 



The fecond Book . 



69 



To burn Tartar. 

CHAP* X L I. 

i' 

r\Ut T artar of RecUwine which is in 
great pieces, and appears full of fpots 
( lay by that which is in powder, for it is 
tot good ) into new earthen pots, and let it 
Surn in kindled coals until it fmoaks no 
"nore , and when it is calcin’d , and in 
lumps of a black purplifh fuftance then it is 
aurned and prepared. 



7 ° 
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Ho iv to make a C alcidony in Glajs 




CHAP. X LI I. 

P Ut of Aqua- forth, two pound, into a 
glafs body not very great , but with a 
long neck 3 four ounces of fine filver, in 
fmali and thin pieces , and fet them near 
the fire, or in warm water, which as foon 
as the A qua-fortis begins to be hot ’twill 
work and diffolve the filver very quickly, 
and continue fo until it hath diffolved, and 
taken it up, then take a pound and a half of 
Aqua- forth) and in it diffolve ( as you have 
before done with filver ) fix ounces of 
Quick -fiver, when all is diffolved letthefe 
two waters be well mixed in a greater bo- 
dy , and powr upon them fix ounces of 
fal Armoniack, and diffolve it at a gentle 
hear, when it is diffolved put into theglals 
one ounce of Zajf'er 5 and half an ounceof 
Manganefe , each prepared , and half an 
ounce of Ferretto of Spain , a quarter of an 
ounce of Crocus Martis calcin’d with Brim* 

ftone, 
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{lone, thrice calcin’d Copper, Blew {malts 
of the Painters, and Red-lead, of each half 
an ounce, powder all thefe well, and put 
one after anorher into .the body,which 
then ftir gently that the A qua-fortis may be 
incorporated well with the faid powder, 
keep the body clofe ftoped for ten days, 
every day ftirring it well leveral times, and 
when they are well opened, then put it 
into a furnace on fand, and make a moft 
i temperate heat, fo that in 24 hours all 
! the Aqua- forth may be evaporated. Ob- 
s lerve that at lart you give not a ftrong but a 
' gentle heat, that the fpirits of the Aqua- 
: forth may not evaporate, and in the bot- 
tome there will remain a Lion colour, 
which being well powdered , keep in a 
glafs veifel. When you would make a 
falcidony, put into a pot very clear metall 
and made of broken pieces of Cryftall 
vefTels, and Cryftalline, and white glafs 
which hath been ufed. For with the 
Virgin Britt which hath never been 
wrought , the Calcidony can never be made, 
and the colours flick not to it, but are con- 
fumed by the Britt. To every pot of a- 
bout 20 pound of glafs, put two ounces, 
or two ounces and a half, or three ounces 
F 4 of 
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of this powdc-r,or medicine, at three times, 
and incorporate, and mix them, that the 
glafs may take in the powder, in doing 
whereof it raifeth certain Blew fumes , as 
foon as it is well mixed let the glafs ftand 
an hour, then put in another mixture, and 
fo let it alone 24 hours , then let the 
glafs be well mixed, and take thereof an 
efTay, which will have a Yellowilh A- 
zure colour , this proof being returned 
many times into the furnace , and taken 
when it begins to grow cold, will fhew 
fome waves, and divers colours very fair. 
Then take Tartar eight ounces, foot of the 
Chimny well vitrified two ounces, Crocus 
Martis calcin’d with Brimftone half an 
ounce, put by little and little all thefe 
well powdered and mixed into this glafs 
at fix times, expe&ing a little while at each 
time, dill mixing the glafs that the powder 
may be well incorporated. As foon as all 
the powder is put in, let the glals boil, 
and fettle 24 hours at leafh, then make a 
little glafs body of it , which put in the 
furnace many times, and fee if the glafs be 
enough, and if there be on the outfide 
toyes of Blew , and Sea-green, Red, Yel- 
low , and all colours with toys , and it 
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hath fome waves, fuch as Calcidony , Jtfpers, 
Oriental Agats have , and that the body 
kept within be as to the fight as red as fire. 
Now as loon as it is made and perfe&ed,it 
is wrought into vefTcls always variegated, 
which are not to be remade, for they do 
not arife well. Thefe vefTcls may be made 
of divers forts , and drinking glafTes of 
many fathions , broad drinking cups , 
falts, flower pots, and the like toyes, flill 
obferving that the mafter workman pinch 
off well ye glafs ( that is wrought ) with 
pincers, and anneal it fufficiently , that it 
may make waves and toyes of the fairc-fl: 
colours. You may alfo make with this pot 
difhes, pretty large in Oval , triangular , 
quadrangular form, as you will, and after- 
wards work it at the wheel ( as Jewels ) 
for it takes polifhing, and a fine luftre, and 
it may ferve for little tables, and cabinets ; 
fo that thofe little Jewels will reprefent 
the Oriental hgat> Jafper , and Oriental 
Calcidony , and when it happens that the 
colour fadeth, and the glafs becomes tran- 
fparcnt, and no more Opacous as it ought 
to be for thefe works , then ceafe from 
working,put to it new Tartar calcin’d, foot 
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and Crocus Jot thus (as before) it takes a 
body and Opacoufnefs , and makes the 
colours appear; fet it then to purine 
many hours, that the new powder put 
in may be incoporated,as ’tis ufua!,then 
work it. This was my way to make 
Caleidony in the year 1661 in Florence , 
at Cafwo in the glafs furnaces j at which 
time I caufed to work in the furnace, 
the brave Gentleman Nicolao Landiamo 
my familiar friend, and a man rare in 
working Enamels at the lamp, in which 
furnace I made many cups of Calcidonj 
at the fame time,which always were fair 
to all effays, never departing from the a- 
forefaid rules, and having the materials 
well prepared. 



Jh 
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The fecond Calcidony. 

CHAP, XLIII. 

I. TN a pound of A qua- forth diffolve 

^ three ounces of fine Silver cut 
fmall in a glafs body well clofed, fet this 
afide. 

2, In another glafs body, put one pound 
of Aqua-fortiS) wherein diffolve 5 ounces of 
Mer curie well purified, clofe the body well 
and fet that afide. 

3, In another little glafs body, put one 
pound of Aquo-fortis , wherein diffolve two 
ounces of fal Armonack, then put into this 
diffolution of Crocus Mortis made with A- 
qua-fortis^Ferretta of Spain, Copper calcin’d 
Red, as in Chap. 24. Brafs calcin’d with 
Sulphur, of each half an ounce, put all 
thefe materials well ground, and powdered 
by themfelves, and then one by one, into 
the bodies by little and little , with pati- 
ence, becaule they all arife much. 

4, In another little glafs veffel let there 

be 
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be put one pound of Aqua-fortis, and there- 
in diffolveoue ounce of fal Armoniack , and 
in the diffolution of crude Antimony pow- 
dered, Vitriol purified, of Azure, or Blew 
Smalts, of each half an ounce, one ounce of 
Red-lead, grind them all well and fet the 
veflel by. 

5 . In a like body, diffolve in one pound 
of Aqua fortis , two ounces of fal Arno- 
niacky then put in one ounce of Zaffer pre- 
pared, and a quarter of an ounce of Man- 
ganefe prepared, and half an ounce of thrice 
calcin’d Copper, and one ounce of Cinaber , 
put in warily every one of thefe things 
( well powdered ) by themfelves, into the 
body, avoiding thofe things that fwell up 
arife and fume, fet this afide. 

6. In another fmall glafs body, diflolve 
in one pound of Aqua-fortis two ounces 
of fal Armoniack , and then add of Cerus, 
Painters Red-lake, Verdigreas , the Skales of 
iron that fall from the anvil, of each half an 
ounce,thefe fwell very much. Let all thefe 
6 bodies (land 1 2 days, & fhake them well 
fix times every day, that the water may pe- 
netrate & fubtilife the ingredients and me- 
ralls, to communicate their tin&ure to the 
glafs. 
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After this time take a great glafs bo- 
dy , luted at the bottom 5 into which you 
{hall empty all the materials ol thefe 
fix bodies by little and little, that they may 
not run out, nor make the glafs crack, in 
this great body mix well the waters, that 
the materials may be well united, and mix- 
ed together, fctthis glafs in allies at a very 
gentle heat, for twenty four hours, that the 
water may evaporate. Obferving that the 
fire be gentleft at laft , left the powder be 
, wafted with too much heat. He that will 
, regain the A qua-fortis may joyn the head Sc 
( receiver Sc lute the jonts(as is ufual)and the 
water being evaporated, there remains at the 
bottome a reddifh powder , which is kept 
in a glafs clofed for ufe. 

Put this powder or medicine into metall 
made of broken pieces of glafs , and old 
glafs, but not made of Virgin Fritt of Cry- 
ftall , or Cryftalline , as in the firft Cal- 
cidony hath been faid. Give the metall 
the fame quantity , and ufe the faid di- 
ftance of time as in the other, then give it 
the body of burnt Tartar , and foot of 
the Chimny Vitrified , and Crocus cJWartis 
made with vinegar, then let them fettle 

twenty 
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twenty four hours, and caufeaveffel to 
be made thereof , and put it in the fire, 
and obfcrve whether it take body and opa- 
city, and if it fhew the variety of colours 
with toyes and wavings, work all of it into 
veffels of divers forts , framing there- 
with all forts of workmanlhip, and variety 
of toyes. 

With this fort of Cdcidon^ I made ma- 
ny cups,all which Were fair , and befides 
with this paft of Cdcidony may be made 
many hundred crowns for gentle men, as 
fair as can be uttered. Thefe were feen 
by Ferdinando the great Duke , of bleffed 
memory , and by many other Princes, 
and Lords, and this was done by me in 
Flanders. 




The third way 0/Calcidony. 

CHAP. XL IV. 

1. IN a glafs body in ftrong Aqua-fortis, 
| diffolve four ounces of fine leaf Sil- 
ver, that is to fay, round cuttings of leaf 
filver,ftop the body and fet it afide. 

2. In another body of like glafs dif- 
folve in one pound of Aqua-fortis five 
ounces of Quick -[rivet purified with vine- 
gar and common fait, in a wooden difti 
with a wooden peftle ftir th cMercury fuffici- 
ently round with ftrong vinegar, and wafh 
it with clear common water, until ’tis dif- 
folved , and carry away all the common 
fair, together with the blacknefs of the 
Mercurie , repeat this many times. Then 
ftrain this Mercurie through canvas , and 
diffolve it in the abovefaid A qua- [orris y as 
before, clofe the slafs veflel, and let ita- 
fide. 

3. In another glafs body, diffolve in a 
pound of Aqua-fortis 3 three ounces of fine 

Silver 
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Silver calcin’d after this manner, to wit, 
amalgamate the filver with Mercurie , mix 
the amalgama with as much more com- ; 
mon fait well prepared from all ’its ter- 
relfriety,by dilfolving it in common water, 
and boyling it a little, and then let it fettle 
two dayes that the terreftricty mixed with 
the fait may link to the bottome, then filtre 
the water, and in the bottome will remain 
the grofsnefs and terreftrity of the fait, 
evaporate this water filtred from the ter- 
reftriety of the lalt in a glafs velfel,and dry 
it well, repeat this till the lalt fends no 
more dregs to the bottom, and then it will 
be perfect and fit for the work. This puri- 
fying of the fait is made that it may be 
more efficacious to open the filver, other- 
wife it will be hard to feparate them. Put 
all thefe things amidfi: the coals, in a pot, 
that all the Mercurie may be evaporated 
away, and the Silver remain at the bottome 
calcin’d and powdered , and add unto it 
it’s weight of new common fait prepared 
( as before ) mix them well, and p-ut all in 
a chryfible or a pot to calcine fix hours in 
the fire. Wafh this fluff in a glafcd pot 
many times with warm water till all the 
faltnefs be well gone j then put this filver 
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intoaglafs body full of common water, 
boil it till a quarter of it be evaporated, 
then let the lilver grow cold and fettle, and 
decant the water, repeat this frefli water 
thrice, and the fourth time put it in a body 
of Aiua-fortis , fhr it well , and fet it a- 
fide. 



4. In another like body, diffolve in a 
Sound of Aqua-fortis , three ounces of fal 
• Amoniack, decant off the clear folution, the 
emainder at the bottome call away. In 
his water diffolve a quarter of an ounce of 
d, keep this laft folution apart. 

1 5. In another glafs body, dilfolve in one 
hound of Aqua-fortis , three ounces of fal 
irmontack. Then put into the folution,o£ 
Cinaber , of Crocus Mortis , of Ultramarine , 

1 )f Ferretto of Spain, of each half an ounce, 
Sut them (well powdered) leafurely into 
he body, which being done clofe the vef- 
F el, and fet it afide. 

: 6 . In another body, diffolve in a pound 
Sf Aqua fortisy three ounces of fal Armo - 
■lack. Then put in Crocus Martis calcin’d 
%ith vinegar, calcined Tin , a thing com- 
non in potters furnaces , Zafqer prepared, 
find Cinaber , of each half an ounce. Put 
jentlie each of them(ground by themfelves) 

‘ G into 
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into the Aqua-fortis, then keep this in a vef- 
fel, and fet it aiide. 

7. In another body of glafs,di(folve in a 
pound of Aqua-fortis two ounces of fal 
Armoniatk . Then put leafurely into the fo- 
lution , Brafs calcin’d with Brimftone, 
Brafs thrice calcin’d, as in Chap. 28. Man- 
ganefe prepared, and the fcales of Iron, 
which fall from the Smiths anvil, of each 
half an ounce. Put each of thefe well 
ground by themfelves, by little and little, 
then clofe the veffel, and fet itafide. 

8. In another body, diffolvein a pound 
of Aqua-fortis , two ounces of fal A rmo- 
niack, whereto put of Ferdigreas one ounce, 
Red-lead , crude Antimony and the Caput 
mortuum of vitriol purificd 5 of each half an 
ounce,put thefe powdered leafurely in, clofe 
the vefiel, and let ic aiide. 

9. In another body, dilfolve in a pound 
of Aqua-fortis , two ounces of fal Amo - 
niack , then put in leafurely Orpiment , white 
A rfmck. Painters Lake , of each half an 
ounce, each powdered , and ground by it 
felf, clofe the veffel, and let it afide. 

Keep thefe nine bodies ( well clofed ) 
in the furnace fifteen days , and every day 
ftir it well many times, that the Aqua- 
fortis 
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fortif may work, and the materials be lub- 
tilifed,and their tin&ures well opened, elfe 
they will not work well , then put all the 
materials with their waters into a great and 
ftrong body, by little and little ; the things 
being united together , let alone the great 
body (whereinto you have powred the 
materials of all the leffer bodies) doled 
For fix dayesj and every day ftir it , then 
put it in afhes, giving it a gentle heat for 
i twenty lour hours , that the water may 
onely evaporate, obferving that the body 
pmuft be well luted at the bottome, even 
Junto the midft ol the body , and at the 
daft of all the heat muft be made fo 
gentle that it onely evaporate the water, 
l and that the better fpirits of. the Aqua-for~ 
tis may remain indofed in the fame pow- 
ders, for lo the powder will work fair, and 
i: ftrange things in glafs. In the bottome of 
this body, will remain a powder of a pur- 
plifh Green, whereof I gave the glafs fuch 
5 a dole and quantity as is faid in the firft 
: Calcidony. Then in due tinies (as is faid ini 
the firft Calcidony ,) give it it’s body, to Wit, 
Tartar burnt , the foot of the Chimny, 
? and Crocus Martis made with vinegar, ufing 
the fartie dofe, and diligence, tinies, and 
G a inter- 
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intervals throughout , as is faid in the 
firft Calcidony , then at the end of twenty 
four hours, work it with diligence, and ac- 
cording to art, and fet it to the fire again, 
as hath been moft punctually faid in the 
firft Calcidony. 

This third way of making Calcidony } I 
performed at Antwerp , a City of Bra- 
bant , Anno 1609. in the Moneth of 
January. At which time, and for many 
years, there was in the houfe Signor £- 
manuel Nimenes a Knight of the No- 
ble Religion of Saint Steven , a For- 
tugbes , and Citizen of Antwerp , a gentile 
Spirit, and ilniverfal in all knowledge , as 
any in the Low-Countries , whom I faw 
or knew. Wich this powder 1 made a 
Calcidony in the furnace of Antwerp , which 
I caufed Signor Pbilippo Ghiridolpbo a ve- 
ry Courteous Gentleman to work, which 
Calcidony came forth fo fair, and beauti- 
ful, that it imitated the true Oriental 
A gat } and in fairnefs and beauty of co- 
lours far furpafted it. Many Portugbes 
Gentlemen well Skilled in Jewels admi- 
red it 5 faying, that nature could, nq^. do 
more. This was the faireft Calcidony 
that ever I made in my life, which al- 
though 






} 
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though it be laborious, and long a work- 
ing, yet notwithftanding it doth real 
things. Of this Calcidony two veffels 
'were given to the moft Excellent Prince of 
Orange^ which pleafed him very well. 
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The third ( Boo*{ : T his ^oo^ 
Jhews the wayes to make the 
colour of (fold Yellow^ of the 
Amethijl , Saphyre^ ( jranat , 
Velvet < Blac^Mil\‘ White, * 
Marhle^and Deep ( l{ed ; As 
alfo to make Fritt with na- 
tural Cryjlaf and to colour 
glafs of a Yd earl colour 3 and 
other particulars necejfary 
in this Art 

CHAP. XLV. 

T His third Book teachcth various 
wayes, and one better than another, 
to make all the abovefaid colours j As al- 
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fo a particular way to make Fritt of natu- 
ral Cryftal, which will melt as ordinary 
Cryftal metall,and will make veflels very 
white, beautiful, and fightly, There is no 
doubt but fome of thofe colours are known 
to Artifts, though not to all perfons. For 
few they are that know how to make well 
Gold Yellow, and a Deep Red, being hard 
and nice colours in this Arr. Since in ma- 
king them ’tis neceffary you be pun&ual 
in the dofe, time, circumftances , and ma- 
terials : for if you err but a very little in 
any of them whatfoever, all the whole la- 
bour and bufinefs is loft and comes to no- 
thing. I deferibe thefe two colours, and 
all other, info clear and intelligible a ftile, 
that every body may underftand, and make 
them to their guft and farisfattion. 

Ton mufi he exatf in the time , quantity, cir- 
cumflances , purifying, powdering., forcing, fire, 
materials , if you err hut a little in any of 
them whatfoever , all the labour is lofl , and the 
colours come to nothing. 

2. Tartar mufi he of Red-wine well vitri- 
fied in the vefjel , in grofs pieces, not in ponder } 
Fitrified naturally of the inf elves . That of white 
wine is not good. 

3. To Mangancfe our author fiillfubjoyns of 
Fie morn. 4. The 
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4 . The colour mufi he made fuller or lighter 
according to the works you employ them for, and 
to heighten them, put in more of the colour, hut to 
make them lighter, put into the pot more Fritt. 
Take fome met all out of the pot , and you fhatl 
fee whether you have your defire d colour $ put 
in your colours hy little and little left they 
overdo. 

5. Put your colour to the Fritt, and not to 
the met all , when melted , for then it neither 
takes the colour fo well, nor fo good a co- 
lour. 

6. Mix the colours well wuh the metall 
in the pots , when ’ tis melted \ that both may 
be well incorporated , and this is to be done 
as 0 fieri as you work the metall. 



To make a Gold Yellow in tlafs. 



CHAP. XLVI. 

T Akc Cryftal Fritt two parts , Rochetta 
Fritt one part, both made with Tarfo, 
( which is much better than fand ) mix 
and remix well thefe two Frits, and to eve- 
ry hundred pound of this compofuior, take 

of 
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of Tartar in lumps well beaten and ferced 
fine, of Manganefe prepared, of each one 
pound, mix thefe two powders well, firft 
together, and then with the Frits. Then 
put them into the furnace, and let them 
ftand four days at an ordinary fire, bec&ufe 
they rife much. When the metall is puri- 
fied and well coloured (which ufually is at 
the end of four days ) work it into veffels 
and works. This quantity of the materials 
makes a moft fair colour, which you may 
make deeper or lighter by adding or di- 
nt in ifhing the powders or Frits. You muft 
put the powder in at feveral times , and 
not into the metall, for then it colours not. 
With thefe rules and obfervations you fhall 
make a very fair Gold Yellow. But if you 
would have it fairer and a more graceful 
Yellow, take ail Cryftall Fritt. And thus I 
have frequently made this colour and al- 
wayes very fair. 



Garnet 
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Gamut colour . 



CHAP. XL VII. 

T Ake of Cryftall and Rochetta Fritt s of 
each a like quantity, mix them well, 
and to every ioo weight , add of Man- 
ganefe one pound , Zaffer prepared an 
ounce, mix well thefe two powders toge- 
ther firft , then with the Frits , then put 
this powder into the pot by little and lit- 
tle. Mix well the Manganefe with the 
Zaffer , for this quickens the colour, ma- 
king it fhining, beautiful and fair. At the 
end of 24 hours ( when ’tis pure and well 
coloured) work it. 
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Jmethift colour . 



CHAP* XL VII I. 

T Ake onely Cryftal Fritt made with 
the moft perfect Tarfo , Manganefe 
prepared one pound , Zafter prepared one 
ounce and a half, mix thefe two powders 
well together, and then with the Fritt , and 
not with the metall in the pots. The pro- 
portion is one ounce of the mixed powder 
to one pound of the Fritt. When the 
metall is pure and well coloured work it 
into vellels. See. 
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Sapbyre colour. 

CHAP. X L IX. . 

i \ 

r | 0 every hundred weight of Rochetta 
■*“ Fritty add one pound of Zaff'er prepa- 
red, &to every pound of Zaffer one ounce of 
Manganese , mix thefe two well together 
fir ft, and then with the Fritt, put them all 
mixed into th#: furnace to melt and pu~ 
rifie, and when ’tis pure, and well colour- 
ed work it, &c. This fmall quantity of 
Manganese makes a moft fair colour of a 
double violet, which I have often made at 
Pi fa and always well. 



A 
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A fairer Sapbyre colour . 

. CHAP. L. 

I Mftead of Rocbetta Fritt , take Cryftal 
whereto add the fame quantity of 
theforefaid powder, with the fame rules, 
and youfhall have a fair, and lhiningSd* 
phjre colour. 



A r Blacky colour. 

CHAP. LI. 

TAke pieces of broken glaffes of many 
colours , grind them fmall, and put to 
them Manganefe & Zaffer, to wit, not more 
than half of Manganefe to the Zajfer. This 
glafs purified will be of a moll fair Black, 
fhining like velvet, and will ferve for tubes 
and all kindes of works. 
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Amuc\) fairer Blacky 

CHAP. LI I. 

$ 

Y Ake of the Frits of Cryftal and Polve - 
verine 3 oi each 20 pound,Calx of Lead, 
arid Tin four pound, mix all together, iet 
them in a pot in the furnace well heated, 
and when the metall is pure, take fteel well 
calcined and powdered , fcales of Iron 
which fall from the Smiths anvil,of each a 
like quantity, powder and mix them well, 
put fix ounces of this powder to the faid 
metall that they may both ftrongly boil, let 
them fettle 1 2 hours, and fometimes mix 
the metall, and then work it. This will be 
a moft fair Velvet Black, and pleafant, to 
make all forts of works. 



Another 

. . . -J 
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Another fairer * 73 lack. 

\ 

CHAP. LI II. 

To a hundred Weight of Rochetta Fritt, 
give two • pound of Tartar , and of 
Manganese fix pound , both pulverifed, 
mix them ani put them in the furnace 
leafurely , let the metall purifie, which 
will be about the end of four dayes, then 
mix, and wafli the faid metall, which will 
make a more marvellous black than all 
the former. 
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A fair milk. White called ] 

Lattimo. 

CHAP. LIV. 

XAke of Cryftal Fritt twelve pound, 6f 
calcined Lead and Tin two pound, 
mi* them well , of Manganese prepared 
half an ounce , unite them all together 
and put them into a pot heated, let them 
ftand twelve hours that the materials may 
be melted, and at the end of eight hours 
you may work it; This will be a fait 
White which I have often made. 

i 
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A fair White much whiter than the 

former. 

CHAP. L V. 

T Ake 400 weight of CryftalFntt, and 
60 pound of calcined Tin's and two 
pound and a half of Manganese prepared, 
powder and mix them all with the Fritty 
and let them in a furnace in a pot; let them 
refine , and at the end of 18 hours this 
fluff will be purified, which call into wa- 
ter, purifie it again in the furnace, and make 
a proof, and if it be too clear add 15 
pound of the aforefaid calcin ed 'Tin , mix 
well the metall many times , and at the 
end of one day it becomes marvellous 
white, and in whitenefs furpaffeth any 
fnow,then work it. I have often made it 
and always with good fucccfs. This white 
may be alfo made with Rochetta , but not 
fo white as with Cryftal. 

n 
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To make a Marble colour . 
CHAP. LVI. 

P Ut Cryftal Fritt in a pot , and when 
’tis melted ( before ’tis purified ) 
work it. This is a fair Marble colour. 



\ V. 

A Peach colour in White . 

CHAP. LVII. 

M Anganefe prepared will make in 
Lacumo the colour of a Peach- 
flower. But work it in time becaufe it 
lofeth colour. 



Ha A 
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A Deep Red. 

CHAP. LVIII. 

TAkc of Cryflal Fritt 20 pound , bro- 
ken pieces of white glafs one pound, 
calcined Tin two pound, mix theie well 
together, put them into a pot to run and 
purifie,when thefe are melted, take fteel 
calcined , fcales of Iron from the an- 
vil, both well ground, of each a like quan- 
tity, mix them together, put leafurely 
of this mixture, ajpout an ounce, to the a - 
forefaid metall when purified , and mix 
them well, and let them incorporate, 
which fucceeds commonly in five or fix 
hours. Too much powder makes the me- 
tall black , whereas the colour ought to 
be tranfparcnt and not opacous, of an 
obfcure Yellow 5 when ’tis fo, put in no 
more powder, but then put about three 
quarters of an ounce of Brafs calcined to 
rednefs (as in the 24 Chap.) and ground, 
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to this metallj and mix them many times, 
and at about three or four times it will be- 
come as red as blood, wherefore make ef- 
fay often , and fee whether this colour be 
good, and when fo, work it fpeedily, elfe 
’twill lofe it’s colour, and become black. 
Betides leave the mouth of the pot open, 
dfc the colour will be lolb. Let not the 
pot (land above io hours in the furnace, 
and buffer it not to cool as much as is pof- 
: fible. When you fee the colour fade 
( which fometimes happens ) put in fome 
1 kales of Iron, which reduceth the colours. 
And,becaufe this is a nice colour, ufe all 
' diligence in making it by putting in the 
fteel and feales, as alfo in working it. 
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Fritt of natural Cryftal. 

t 

CHAP. LIX. 



Alcine natural Cryftal in a Chryfible, 
extinguiih it in common cold water 



eight times , cover the Cryfible that no 
afttes nor filth get in , Dry the calcined 
Cryftal j and grind it to an impalpable 
powder , mix this powder with fait of 
Tolverine made in a glafs body, as in Chap. 
3. with thefe make a Fritt } obferving the 
quantities, rules, and portion of Manganefe x 
fetting it in the furnace, & at due, and often 
times calling it into the water, purifying 
and working it as in other Cryftal. And 
thus you will make a marvellous thing. 
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A Tearl colour in Cry jial.‘ 

CHAP. LX. 

P it at 3 or 4 times to Cryftal melted 
and purified, of Tartar well calcin’d 
to whitenefs 9 and continue to put in the 
Tartar 4 or 6 times, always mixing it well 
with the metall, till the Cryftal hath got- 
ten a Pearl colour. Then work it fpeedily, 
for this colour fadeth. This I have often 
pradifed and experimented. 
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T he fourth 2? oo\. IVherein is 
fhown the true way to make 
glajs of Lead , to calcine 
Lead, and extraft from it 
the colours of green Eme- 
rald, Topa^, bfye colour or 
Sea green , (franat colour , 
Sap byre, (fold bellow , dnd 
cf Lapis lazuliv 

With the way to colonr natural Cryjlal 
(without melting it ) into the perma- 
nent colours of Rubies } B alas ftopaz,, 
Opal } Girafole 3 & other fair colours, 

CHAP. LX I. 

T He glafs of Lead known to few in this 
Art, as to colours , is the faireft and 
nobleft glafs of all others at this day made 

« in 
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in the furnace. For in this glafs the co- 
lours imitate the true Oriental gems, which 
cannot be done in Cryftal, nor any other 
glafs. ’Tis very true, that unlefs very great 
diligence be ufed, all forts of pots will be 
broken , and the metall will run into the 
coals of the furnace. Obferve my rules in 
all thefe glaffes made of Lead exa&ly, and 
you fhall avoid all danger. This bufinefs 
principally confifts in knowing well how 
to calcine Lead, and to recaicine it alfo a 
fecond time ; For by how much ’tis better 
and more calcined, by fo much the lefs it 
returns to Lead; Again,and by confequence 
the lefs breaks out the bottom of the pot. 
Secondly, caft the metall into water, and 
fcparate carefully the Lead from the 
glafs, even the leal! grains of it. This glafs 
of lead muft be caft into the water by lit- 
tle and little, to make a better feparation, 
for the Icaft Lead remaining breaks out 
the bottom of the pots, and lets all the me- 
tall run into the fire. 

Thefe two rules our Author repeats almojl in 
every Chapter of this Book , and thefe following 

fllfOy y. 

The pots and Lead muft not have too 
much heat in the furnace, neither muft the 

metall 
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metal! be wrought too hot, and the Marble 
whereon tis wrought muft be of the 
hartlcft ftone,and muft be wetted , elle the 
marble will break and feale. 



T firft Calcine Lead in a Kil as the 



potters do, and in great quantity. U- 
ifually in two days they calcine many a 
hundred pound ot Lead. In calcining ob- 
serve that the Kil be not too hot, but fuf- 
[ficfoncly heated onely to keep the Lead in 
fufton, for other wile ’twill not be calcin’d. 
When the Lead is melted it yields at the 
top a Yellowifh matter. Then begin to 
draw forwards the calcined part with an 
Iron fit for the purpofe , always fpreading 
it in the internal extremity of the Kils 
bottom , which fhould be of foft-ftone, 
which will bear the firo. And the Kil 
muft have a declivitie towards the mouth, 
which I pals by as a thing well known. 
When ’tis calcined once it muft be put, and 



1 



To calcine Lead. 



CHAP. LXII. 




lpread 
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fpread a fecond time in the Kil , to rever- 
berate in a convenient heat, always ftirring 
It with an Iron, and that for many hours, 
till it come this fecond calcination to a 
good Yellow and be calcined. Then ferce 
all in a fine fcrce, and what paffeth not the 
ferce recalcine it with new Lead. This is 
the way to calcine’ Lead in great quantity 
to make thereof ftore of Potters ware. 



To make glafs of Lead. 

CHAP. L X 1 1 1. 

TAke of this calcined Lead 15 pound, 
and Cryftall or Rochetta or Polverine 
Britt, according as you would make the 
colours, 1 2 pound , mix them as well as 
poffibly you can, put them in a pot, and at 
the end of 10 hours,caft them into water, 
for by that time they will be all well melt- 
ed, feparate the Lead, and return the me- 
tal! into the pot, which in 12 hours at 
moft you {hall have moft fit to work. 

The 




The manner bow to work^ the faid 

g l 4 s - 

CHAP. LX IV. 




yO work glafs of Lead into divers drink- 
ing or other veffels, ’tis neceffary before 
’tis taken Upon the Iron to be a little raifed 
in the pot, and then take it out, and fuffer 
it to cool a little, and then work it on the 
Marble being clear. At firft let the Mar- 
ble be well wetted with cold water that 
this glafs may not draw away with it the 
Marble, and fcale it ; which it always doth 
when the marble is not wetted, ana incor- 
porates it into its felf. This fticking of the 
marble makes a foul colour in the works. 
Wherefore continually wet the marble 
whiles this glafs is wrought, otherwife all 
the fairnefs and beauty will be taken from 
it, Do thus as often as you take the metall 
out of thepot.This fort of glafs isfo ten- 
der, that if it be not cooled in the furnace, 
and taken a little at a time, and held on the 
Irons* and the Marble continually wetted, 

’tis 
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’tis impoflible to work it. Which pro- 
ceeds from the calcined Lead , which 
makes it molt tender as a caudle . 



Glafs of Lead of a wonderful Eme- 
rald colour . 

CHAP. L X V. 

’ | 'Ake of Polverine Fritt 20 pound, 
-*■ Lead calcined 1$ pound, ferce thele 
two powders firft by themfelves, then, 
when well mixed, put them in a pot not too 
hot, and at the end of 8 or 10 hours they 
will be melted, then caft them into water, 
and feparate the Lead. Put them a lecond 
time into the pot , 'and in 6 or 8 hours 
they will be melted , then caft them into 
water and feparate the lead. This being 
twice done the metall will be freed from 
all the Lead, and all the un&uofity which 
calcined Lead and Polverine give it, and 
will acquire a mod bright and fhining co- 
lour, and in few hours ’twill run and be- 
come very clear , then give it bra fs thrice 
calcined (made as in Chap. 28.) fix oun- 
ces, 
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ces , and therewith mix a pcny weight of 
Crocus CWartisma.de with Viniger , put in 
this mixture at fix times , alwayes mixing 
well the glafs , and taking at each time the 
' iritervall of faying the Creed. Let this glajs 
fettle an hour, tfen mix and take a proof 
thereof. When you like the colour let 
them incorporate 8 hours,then work them 
into drinking glaffes, which will appear in 
a colour proper to the Emerald of the old 
Oriental rock , with natural {Lining and 
pglittering. 

e Let this glafs Hand in a pot when fuffi- 
cientlv coloured, till it hath conlumed all 
tthe dregs, and till it be perfectly refined, 
tand then ’twill be fo like the natural E- 
jraerald that you can hardly know one from 
the other. 



T 
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„ Another wonderful Green Emerald 
beyond all other Greens . 

CHAP* LXVI. 

'J’Hls is made in every thing as the E- 
merald-greenj in Chap. 6 5* but with 
this difference, that this onely takes fix 
ounces of the powder of the Caput mor- 
tuum of Vitriolum Veneris , made as in 
Chap. 1 3 1. 132. and the other the fame 
quantity of Brafs prepared. This happily 
is the rareft Green that can be made any 
way whatfoever, which I have often made 
to my content. 
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Topaz, colour in glafs of Leaf 

CHAP. LXVII. 

T Ake Cryftal Fritt inftead of Polverine 
Fritt 15 pound* Lead calcined 12 
(pound, mix and ferce them both together^ 
let them in the furnace not too hot* at the 
.end of 8 hours, caft them into water , fe- 
-parate the Lead from the pot and glafs, 
and repeat this twice , then hereto add 
[half glafs of a Gold Yellow colour , let 
chem incorporate, and purifie for an Ori- 
ental Topaz. 

11 



Sky or Sea-green in glafs of Lead* 

0 

CHAP. LXVIIL 

t'j’ Ake Cryftall Fritt 1 6 pouhd , Lead 
calcined 10 pound, mix and ferce them 
well together, fee them in the furnace, in 

I 1* 
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i 2 hours the fluff will be melted, call 
both it and the pot into water , feparate 
the lead , let them Hand in the furnace 8 
boursafecond time, then call them into 
vvarer a fecond time, and feparate the lead, 
put them in the turnace , and in 8 hours 
your metall will be raoft clear , then take 
of Brafs calcined 4 ounces, of Z after pre- 
pared a quarter of an ounce , mix thefe 
well, and put in this mixture at 4 times 
to the glafs of lead, and at the end of two 
hours mix well the glafs and take a proof, 
then let the glafs (land 10 hours, in which 
time the colours will be well incorpora- 
ted, and the glafs be very well perfe&ed, 
and be fit to be wrought in any works. 



The colour of a Gran At in glaf: s of Leal 

CHAP. L X I X. 

M ix 20 pound of Cryftall Fritt with 
1 6 pound of calcined lead, fercc 
and put them into a pot, and. to them of 
Manganefe three ounces, of Z after half an 
ounce, both prepared, let them Hand 12 

hours 
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hours, caft them into water and feparate 
the lead, put them again into the furnace, 
■and let them purilie 10 hours, then mix; 
them, and take a proof, when the colour 
•is pcrfed, and ot a fair Granat, work the 
glafs as before. 



Saphyre colour in glafs of Leaf 



CHAP. LXX. 



JAkc 15 pound of CryfVal Britt , and 



lead calcined 12 pounl, mix; and ferce 
ahem well together, then add to them 
two ounces of Zajfer, and of Mxnoynefe a 
.peny weight, both prepared, let them lland 
in the furnace 1 2 hours , call them into 
Ivvater, and feparate the lead, repeat this a 
lecond time , and you fhall have the co- 
lour of an Oriental Saphyre, very beauti- 
fulandfair, with the mixture of a double 
Violet colour. 






If 

Wi 
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A Yellow Gold colour in glafs of Lead. 

CHAP. LXXI. 

“J'Ake of Cryftall Fritt 3 and calcined lead, 
of each 1 6 pound, mix and fercethem 
vvell,and add to them of Brafs thrice burn- 
ed fix ounces, Crocus Mart is made with 
Vinegar 2 peny weight, put them well mix- 
ed in the furnace, let them ftand 12 hours, 
then caft them into water,feparate the lead, 
let them in the furnace other 12 hours, 
and in that time s twill be clear, mix them 
and take a proof. If it wax green, give it a 
little Crocus Martis ( which takes away the 
greenefs^ till it become a moft fair Gold 
Yellow colour, often made by me. 



The colour of Lapis Lazuli, 
CHAP. LX XII. 



7 k . 4 jElt the faircft Lattimo made, as 
X vJl in Chap. 55. with the whitcft Cry- 
ftall and moll tender) in a pot , when ,’tis 
1 . well 
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well melted , give it of Blew Painters 
Smalts, by little and little, and when the 
colour is good, let it ftand.in the fire two 
hours, and make a proof, and when ’tis 
^oodletit ftand 12 hours, mix them, and 
work them. If the metall rife put in a 
’piece of leaf Gold to diminifh the ri- 
This will be very like the natural 



ing, 



Lapis Lazuli. 



t . 

r ' 

The way to colour natural Cryjial of a 
' Viper colour , without melting it. 

s'- CHAP. L XX I II. 

P ' 

Y Ake natural Cryflal o.f a good water, 
and very clear , free from Terreftriety, 
in feveral pieces of divers Magnitudes, 
crude Antimony, Yellow Orpimentof each 
powdered two ounces, fal Armoniac one 
ounce, powder and mix well thefe three 
laft, put this mixture in the bottom of a 
Cryfible that wiil bear the fire, and above 
this mixture the Cryftalls in pieces, then 
cover this Chryfible with another, mouth 
I 3 to 
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to mouth, lute them well, and when they 
are dry, let them in coals, which kindle by 
little and little, and when they begin to fire, 
let them flame of themlelves, and then 
they will fmoakmuch, do this operation 
in a large Chimney, and avoid the dan- 
gerous and deadly fumes, when all thefe 
fumes arc gone , let the Chryfible Hand 
till the pot cool, and the fire go out of its 
felf, Then unlute the Chryfibles, and 
take out the pieces of Cryftal, and thofe 
which arc at the top will be tinned vvitha 
good Y c How colour, with a red Rubie, and 
Balafs colours with fair fpots, thofe which 
lay at the bottom upon the powder, and 
the refidcncejmo the Wavic colour of a 
Viper. Thefe pieces of Cryflall may be . 
wrought as Jewels at the wheel, and will 
receive a good polithing, luftre and flaw- 
ing beauty , fuch as is in the Topaz, Rubie 
and Balafs, if you give them foils fuitabie 
' to their colour they make a fair fhew, be- 
ing fc t in Gold. Of thefe Cryflalls you 
may colour a good quantity , fince the 
charges and abour is hut fmall, and in co- 
louring a com pc t Or t quantity there always 
c( #e forth feme beautiful and fair. 

The 
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The colour of a TSalafs , fuhie. 
Topaz,, Opal, and Girajole in Na - 
tural Cryjiall. 

CHAP. LXXIV. 

T Ake Orpiment of a Yellow-oringe-. 

tawncy colour in powder, Cryftalline 
white Arfnic, of each two ounces , crude 
Antimony, fal Armonhc ,pf each one ounce, 
put this powder well mixed , into a very 
capacious Chryfible, and upon the pow- 
der, feales, and little pieces of Cryftall, 
and upon thefe fmall pieces larger and 
grolfer pieces of Cryftall of a fair water, 
without fpots, if you would have a plea- 
fing thing, let them be very large. And fo 
fill the Chryfible , to which lute well ano- 
ther mouth to mouth, make a hole at the 
bottom of the uppermoft of the bignefs 
of a Tare , that the air may draw thorow 
this hole the fumes of the materials which 
pals thorow the pieces of the Cryftal. 

I 4 Which 
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Which tingeth the Cryftall well, and bet- 
ter than when they pafs thorow the joynts 
of the Chryfiblcs. When the lute is dry. 
ed, fet them in the coals, fo that all the 
lower moft, and half the uppermoft be 
buried in the coals. Then kindle the fire 
by little and little , do as in the former, 
and avoid the deadly fumes. The ina- j 
terials fume long , keep conftantly a 
ftrong, and good fire. Sec you let not in 
any wind or cold air by windows or other 
places , for the pieces of Cryftall being 
then hot, will become brittle, will fplit, 
and not be good. t When the fire is gone 
out of it’s fclf, unlute the Chryfiblcs, 
and you (hall find the greateft part of the 
Cryftall tinged with the true colours of 
Topaz, Chryfoltte, Balafs , Rubies, Gira- 
fple, and Opal with wonderful beau- 
ty. Thole of the beft colour may be 
wrought by the Jewellers , at the wheel, 
and appear natural jewels , and the 
Cryftall holds it’s natural hardne Is, which 
is great. At j4ntrvcrp I made good ftore,and 
amongft thcm,fome of them were of a fair 
Opal colour, and fome ol the Girafole.You 
may fet them in Gold with foilcs. Be 

furc 
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lure the Orpiment be good > for therein 
confifteth ail the fccter. If the work pro- 
ceeds not well the firft time, repeat it a 
fecond, and with practice you fhall always 
.do it without failing. 



The 

# 





The fifth 1$ oo f Wherein is 

fhown the true way to mafe 
pajls for Km era Ids y c Topas 
Cbryjolite , Jacinth 5 Saphyre 
Cjarnat^Egmannc^and other 
colour s 3 of fo much p leaf ant- 
nefs and beauty , they 

furpafs the fame natural 
[tones in all things ? except 
hardnefs. 

With a new Chynncal way (ne~ver yet 
ujedj to make the j aid pajl shaken out 
of Ilaac Hollandus^W far excel- 
ling all other pajls that haVebcen hi- 
therto made , loth in heaut.\ & colour , 



I 



CHAP. L X X V. 

Eclieve there are few who defire, and 
leek not with all carncftncfs the know- 
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jewels, which in colour , fplendor, plea- 
fantnefs and clcarnefs, excepting hardnefs, 
excel the natural and Oriental, a thing ve- 
ry delightful and pleafant. 

Wherefore in this prefent Book I de- 
fcribe the means to make them, with the 
circumltances and diligence neceflary to 
be ufed. There is no doubt but he who 
fhall fet himfclf to the work with dili- 
gence, fhall do much more than what I 
publish. The way lately praCtifed by me, 
and taken from Jfaac Hollands, maketh 
palls of incredible, and feemingly impof- 
lible beauty and perfection. ’Tis true the 
work is fomewhat long and wearifome, 
yet I that have many times performed it, 
fay ’tis very facil and plain , and ( that 
which is above all ) this way is true. 
Wherefore all pains, expences , and char- 
ges employed in fuch a like work, ought to 
leem fmall and light. 

u 



ledge to imitate perfectly Emeralds, To- 
paz, Sec. And in a manner all forts of 



The 
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The way to prepare natural Cryjlall. 

CHAP. L X X V I. 

T Ake natural Cryftall the cleared that 
is poftible,and put bv fireftones, Cal- 
cidonies, and Tarfo and other hard (tones, 
which though they Vitrifie, yet they make 
not fo clear , lucid and fhining (tones as na- 
tural Cryltal doth. The faici (tones ufed 
to make counterfeit Jewels, though they 
take polifhing wonderfully, yet they al- 
ways have fomething earthy, andobfeure 
in them. But Cryftali hath always fome- 
thing, that’s aerial and tranfparent, and 
draweth near to the quality and nature 
of Jewels , elpecially thofe which are 
natural and Oriental. For they work far 
greater effects than the Italian or Dutch. 
Take then works made of Cryftal, put 
them in Chrvfibles covered at the top, fet 
them in burning coals till they be both 
well heated & bred, then fiiddenly caft the 
Cryftall into a very large pan, full of cold 
clear water. When the Cryftal is cold recal- 
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cine, and heat, and cad it into frefh clean 
water, repeat this 12 times, and be lure 
the allies and filth be kept one of the 
Chryfible,and that the water be always ve- 
ry clean. When the Crydal is well cal- 
cin’d grind it to an impalpable powder as 
fine as the bed wheaten fiour, and thit on 
a Porphyrie-do ae , with a mailer of the 
fame, and then ’twill crumble and come 
to a flour, like re ined Sugar. If you pow- 
der the Crydall in Brafs mortars , with an 
Iron Peflle, you can make nothing there- 
with but a green Emerald colour. Grind 
not above a fpoonful at a time, and this 
grinding, and forcing mull be often repeat- 
ed, fo long till no roughnefs remains, not 
can be felt in the powder. For otherwife 
a pad made thereof will give onelya durty 
and imperfect work, and will never be 
like natural Jewels. Blit if the Cry Hall 
be well ground ’cwill nuke artificial 
gems, far excelling true natural dones in 
beauty, colour, clearnefs, fple.ndor and po- 
lilhing. Make a good quantity of this mi* 
' terial that you may make all colours , for 
this is the prime material to make all Arci- 
ficiall jewels, and (hall be called hereafeet 
Crydal prepared. 



The fifth Book. 127 

Thefe rules often repeated by the Author take 
together. 

1, That the whole be done cleanly, to 
this end lute all the pots wherein the Cry- 
ftall is calcin’d, and wherein the pads are 
baked with lute well dryed , before they 
be let to calcine or bake, 
t; 2. Take pots that will bear the fire.’ 

:: 3. Grind all on Porphyrie-ftone,and not 

in metal, to a mold implapable powder, firlfc 
utingly, and then together, 
r 4. Keep a juft proportion in the dofe of 
fhe Ingredients. 

h 5. Mix the materials well before you 
:>ake them, and if the paftbenot fufficient- 
r y baked the firft time, bake it again a fe- 
-.ond time in the potters furnace, and never 
preak the pot till you fee ’tis baked , for if 
•70u do the pafts will be foul, and full of 
plifters. 

r 6 . Leave the vacuity of a fingers thick-' 

; aefs in the top of the pot, efpecially where 
tis faid it fwels much, or that you mull 
put it in leafurely, left the materials run out 
into the fire, or ftick to the cover, and fq 
make a foul colour. 
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How to make Oriental Emeralds . 

CHAP. LXXVII. 

T Ake of Cryftall prepared two ounces, 
ordinary Red-lead four ounces , mix 
and incorporate them well together, good 
Verdigreas two peny weight, Crocus Martls 
made with Vineger eight grains , Mix all 
well and fet them in a potters furnace, in 
the hotteft place thereof, as long as the fire 
lafts. To fee whether the paft be lufficiently 
baked and purified, clear and tranfparent* 
take onely off the cover made of lute, and 
if the paft be pure and tranfparent to the 
bottom ’tis a fign ’cis baked enough. Other- 
wife relute , and bake it again , without 
breaking the pot, for then the paft will be 
full of points and blifters. Let the fire be 
continued 24 hours with dry wood. 

I fet up a furnace at Antwerp a purpofe, 
wherein I kept 20 pots of divers colours, 
and with a fire in 2 4 hoars melted and 
purified all of them, and to be the ’more 
fecure , continue the fire fix hours more, 

and 
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and by this means the pall will be very 
well baked, and little wood wafted. Thefe 
pafts may be cut and wrought , in every 
thing, as ordinary Jewels, they wholly re- 
ceive the fame polifhmg and luftre , ancT 
are let in Gold with foiles , as the oth'er 
commonly ate. This paft is harder than 
ordinary. 



I To make a deeper Emerald colour. 

m ‘ . ' k ■ 

k CHAP. L XX V III. 

i . 

stTPAke of Cryftajl prepared an ounce, of 
A Ordinary Red- lead fix ounces and a 
!)half, mix them, and add, of Ferde great a- 
)bout three peny weight, and 13 grains, of 
frocus Martis made with vineger 10 grains. 
^Proceed according to the rules, and you 
;ihall have a marvellous Emerald colour 
for fmall works, and to be fet in Gold. This 
paft muft be baked more than ordinary, 
to waft that imperfedtion which Lead ulu- 
j all Y gives; this paft is britlcr, but fairer than 
the Former. 
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To make a more beautiful j>afl for E- 
meraldf. 

CHAP. LXXIX. 

T Ake of Cryftall prepared two ounces, 
Ordinary Red-lead feven ounces, mix 
and add to them of Ferdegreas about ten 
grains to every ounce, and of C rocu $ Biartts 
made with Vinegar ten grains onelyat a 
time, mix them and proceed according to 
rule, and you (hall have an Emerald paft 
for fmall works, very fair and beautiful, but 
not hard, by reafon of the plenty of lead. 
Wherefore bake it more than ordinary to 
take away the blacknels, and un&uofity 
Lead naturally yields. 



Mother 
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Another motf fair Emeratt. 
CHAP. LX XX. 

' JT 1 Ake of Cryftall prepared two ounces, 
* ordinary Minium fix ounces,mix them, 
and add of good Verdigeas well ground 8d 
grains, mix and bake them for a nioft fair 
i&riental Emerald. 
i 



l A n Oriental T opaz, • 

\ 

# CHAP. LXXXI. 

h . , • . * 

P Ake Cryftall prepared two ounces, or- 
dinary Minium feven ounces, mix them, 
tad bake them, for a marvelous Oriental 
Topaz j to work any kind of work you 
-pleafe. 



ti ‘ - An 
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yfn Oriental Chryfohtc. 



CHAP. L X X X 1 1. 



T Ake of prepared Cry (tail two ounces, 
ordinary Minium eight ounces, mix 
tnem, and add of Crocus Martis made with 
Vineger 12 grains, mix and bake them 
more than ordinary by reafon of the great 
quantity of lead. 



ordinary Minium five ounces , mix 
them, and add 21 grains of Zaffer prepa- 
red and ground, remix and bake them fa 
a moil beautiful Sky colour. 




CHAP. LX XX 1 1 1. 



T Ake of Cryftall prepared two ounces, 
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A Sky with a Violet colour. 

C H A P. LX XXIV. 

J Ake ot Cryftall prepared two ounces, 
ordinary Minium four ounces and a 
half, mix. them, and add about four grains 
of Painters Blew fmalts, mix and bake 
them, this paft will be a moft fair Violet, 
and pleafant Sky-colour. 



yin Oriental Sapbyre. 
CHAP. L XXXV. 

( * .1 

X Ake of Cryftall prepared two ounccs,or- 
dinary Minium fix ounces, mix them 
wellj &add o(Zajfer prepared five grains, 
mix with the Zaffer of Manganefe prepared 
feven grains, remix and bake them for an 
Oriental Saphyre , which will have a moft 
beautiful Violet colour. 

K 3 
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A dee p coloured Oriental Sapbyre. 

CHAP. LXXXVI. 

TAke of Cryftall prepared two ounces, 
ordinary Minium five ounces, of Zajjer 
prepared about 42 grains , add to the 
Zajjer of Manganefe prepared eight grains, 
mix and bake them well, and they will 
make a deeper Oriental Saphyre , with a 
Violet colour of notable fairnefs. 



An Oriental Garnat. 

CHAP. LXXXVII. 

,T Ak ^ of Cryftall prepared two ounces, 

! ordinary Minium fix ounces , mix them 
and add about 1 6 grains of Manganefe 
prepared, wherewith mix three grains of 
Zajjer prepared, mix them all together, and 
bake them for a moft fair & fightly Garnat. 
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A Deeper Oriental GarnaU 
CHAP. LXXXVIII, 

YAkc of Cryftall prepared two ounces, 
ordinary Minium five ounces and a half, 
of Manganefe prepared 15 grains, where- 
with mix four grains oiZ offer prepared, 
mix them all, this fwells much, bake them 
for an Oriental Garnat, which hath in it a 
very fair Violet colour. „ ^ 



Another fair Garnat. 

CHAP. L XX XIX. 

'J’Akeof Cryftall prepared two ounces, 
ordinary Minium five ounces, mix them, 
and add 5 2 grains of Manganefe prepared, 
wherewith mix fix grains of Z after prepa- 
red, mix them all well and bake them for 
an Oriental Garnat fairer than any of the 
former. 

K 4 Obfer - 
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Obj erV ations for Pajls and their co- 
lours* 

CHAP. XC. 

O Bferve,that the colours in the afore- 
faid pafis, may be made deeper, or 
lighter, according to the works they are to 
be ufed for, and alfo the will and humour 
of the maker. Small Hones for rings, pep* 
dants , and ear-rings require a fuller., but 
greater Hones, a lighter colour.. No rules 
can be herein given, though thofe given 
by me will give fome light to the curious 
ArtiH, to wbofe judgement it mufl be left, 
and who may find out and invent more 
and better colours. Befides I fet down 
here onely colours from Ferdigreas, Zafjer, 
and Manganefe. But a curious perfon and 
practical ChymiH may extract a wonder- 
ful Red from Gold, and another fair Red 
from Iron , from Brafs an exceeding fair 
Green, from Lead a Gold colour, from Sil- 
ver a Sky-colour , and a much fairer from 
Grapats of Bohemia, which are low- priz’d, 
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for being imall you may draw a tin&ure 
from them , as I have often done ill Flan- 
ders , and this doth notable rffe&s. The 
fame may be done with Rubies, Saphyres 
and other Jewels. To write of thefe things 
would be a bufincfs too long for me, who 
fpeak fo clearly in this prelent work. But 
the colours abovefaid will make pleafant 
works. 






J he way to make the ahoVefaid Pafls, 
and to imitate all forts of Jewels } 
matVelous and never ufed. 



CHAP. XCI. 



^His way which 1 have taken from Ifaac 
Hollandus , when I was in Flanders > to 
imitate Jewels , is not much ufed, and 
known perhaps to few perfons,and though 
it be fomewhat laborious , Yet by how 
much ’tis 'more laborious ’tis fo much 
the fairer $ and beautiful , than any made 
in any place whatfoevc-r to this day, or at 
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leaft not {hewn to me by any perfon. 
Wherefore I will (hew the manner to 
make them, fo clearly, and with fo many 
circum fiances and observations , that any 
one vejfed in Chymiftry will be eafily ca- 
pable thereof, and will do the work per- 
fectly. Take Cerufs, otherwife call’d 
white lead, grind it very fine , and put it 
into a great glafs body, and pour therein as 
much diftil’d Vineger as will rife a palm 
above it. Obferve that at firft the vineger 
boils and fwels, wherefore put it in by lit- 
tle and 1'ttle, till all the fury and noife is 
gone. Then ft t the Vineger on a hoc fur- 
nace in fand , and evaporate away the 
eighth part of intake it from the fire, and 
when the body is cold, decant leafurelythe 
Vineger coloured enough, and impregna- 
ted with fait , which let afide in a glafs 
veffel, then pour more frefh diflild Vine- 
ger on the Cerufs , and evaporate and de- 
cant as before. Repeat this till you have 
extracted all the fait from the Cerufs, 
which is when the Vineger is coloured 
no more, nor hath any more tafte of 
fweetnefs, which ufually Succeeds the fixth 
time. Then Filcre thefe coloured Vine- 

gers 
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gcrs mixt together, evaporate and dry 
them in a glafs body , and the fait of 
Lead will be at the bottom of a white co- 
lour, Which fet in land in a glafs bo- 
dy from the neck downwards well luted, 
but the mouth of the glafs muft be open, 
and the furnace heated for twenty four 
hours continuance. Then take the fait 
out of the receiver , powder it , and if 
it be Yellowifh and not Red, fet it twen- 
ty four hours in the fire , till it become 
1 as Red as Cinder. Make a good fire, 
but not to melt it , for then all your la- 
bour and pains will be loft. Pour di- 
Jftilled Vinegcr on this Red-lead cal- 
'cin’d , repeating this work as before till 
you have extracted all the fait from it, 
and feparated all the dregs and terreftrie- 
ty in whole or in part. Keep thefe co- 
loured Vinegers in earthen pans glafed fix 
days, that all the terreftriety and im per- 
fection may fink to the bottom. Then 
Filtre them, leaving the groffer part at 
the bottom as unprofitable, then cover 
the Vinegers in a glafs- body, and there 
will remain at the bottom a moft white 
fait of lead, and fwcet as Sugar, which dry 
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well and diffolvc in common water, let 
the folution ftand fix days in glaied pans, 
feparate the terreftriety at the bottom, 
Filtre and evaporate as before , and there 
will remain at the bottom of the glafs a 
fait as white as fnow, and fweet as Sugar, 
Repeat this Solution, Filtration, and eva- 
poration thrice. This fait is called Sac- 
charum Saturni. Which put into a fur- 
nace into a body of glafs in Sand, and at 
a temperate heat for many days, and it 
will appear calcin’d into a colour much 
redder than Cinaber , and as fubtile and 
impalpable as the fineft lerced wheaten 
flour. This is call’d the true Sulphurof 
Saturn purified from all terrertriety, foul- 
nefs,and blacknefs which Saturn had at firft 
in it felf. Now when you would make pafts 
for Emeralds, Saphyres, Garnats , To- 
paz , Chryfolite , Sky or any other co- 
lour, take the fame materials, colours, 
quantities as aboyefaid in the former re- 
ceipts, except that inftead of ordinary 
Red-lead, you fhall take Sulphur Saturni ^ 
working exadtly in every thing as before 
And you fhall have Jewels of marvel- 
ous fairnefs in ail colours , which very 

far 
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far furpafs the forementioned , made 
with ordinary Red-lead. For this true 
Sulphur Saturni outgoeth all others., more 
than I write thereof , as I have feen, and 
often made it at Antwerp. Parts made 
with this Sulphur, have not that un- 
ftuofhy and Yellownefs , as the other 
ordinary ones have , which in time (hew 
their foulnefs , arid the moifture and 
fweatinefs which coming from within 
men much foil them , which happens 
not to thofe made with the faid Sul- 
phur. Wherefore think not that pains 
much , which will be well recomoenfed 

1 with the work and effett. 

i • 

f • - : . 
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How to make Very hard pafl of all 

colours. 

CHAP. XCII. 

TAke of prepared Cry (tall ten pound, fait 
of Polverine fix pound , made as ill 
Chap. 3. well dryed and ground on a 
Porphyrie, mix and ferce them welt toge- 
ther, Sulphur Batumi two pound, mixthefe 
three powders in earthen pans glafed and 
clean, and with a little common water 
make with them a hard patt, and of the 
paft little cakes , each Weighing three 
ounces, with a little hole in the rriidftof 
them, dry thefe in the fun,& then calcine 
them in the higheft part of the potters fur- 
nace,or in other like fires, then powder and 
grind thefe cakes on a porphyries and ferce 
them fine, then let them in pots in glafs fur- 
naces, to purifie three days, and caftthetn 
into water, and return them to the furnace 
for 1 5 days to purifie , that all the foul- 
nefs and blitters may vanilla , and the paft 
remain molt pure, like natural Jewels. And 

more* 
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moreover this fort of pureft glafs will be 
tinged into all colours you defire. For ex- 
ample into an Emerald with Brafs thrice 
calcin’d, as is done in ordinary glafs, into a 
Sea-green , with Brafs calcin’d to rednefs, 
made as in Chap.24. and with Zaffer into a 
Topaz, into a Saphyre with Manganefe and 
Zaffer 3 intoY ell© w w th Tartar Sc Manganefe , 
-putting them in by parts, and into a Garnat 
:alfo, with Manganefe and Zaffer dividedly 
iput in. And indeed this paft imitates all 
[jewels and colours, and hath a wonderful 
slhining and luftre, And in hardnefs too it 
[imitates the jewels , Efpecially the E- 
rnerald, which will be made moft fair and 
/almoft as hard as the true. 
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The fixth < Boo{. Wherein is 
fhown the way to make ail 
the (jold-Jmitbs Enamels jo 
Enamel upon Cjold in divers 
colours , with rules y and the 
materials which colour $ and 
what fires makp thofe Ena - 
mels , with exaft diligence 
dnd clearefi demonfir atton 



on Gold and other met alls is d 
fair and pleafing things and in it’s f elf not 
only laborious Jut necejjary, fwce we fee me - 
tails adorned with Enamels of many colours 
make a fair and noble fherp, enticing beyond 
meafurb the eyes of the beholders. And 
becaufe ’ tis one of the tnofl principal^ and a 
tnoft necejj ary part of glafs * and it appear- 




L 
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ing to me to be a thing grateful and pleafmg 
to ally / fet my felf to defcribe many ways to 
make fever al forts of Enamels ^as a thing not 
vulgar , and belonging to this Art , and one 
of tt’s mofl noble Appurtenances. And that 
this work might not be deprived of a matter 
fo pleafanty profitable and necejjary , I have 
made this fixth Book for the delight and be- 
nefit of all. 



The ^Material wherewith all Ena - 
me Is are made. 

CHAP. XCIII. 

T Ake of fine Lead 30 pound, of fine 
Tin 33 pound. Calcine them toge- ' 
ther in a Kil, and fierce them, Boil 
this Calx a little n clean water in clean 
earthen vc ffels, take it from the fire and de- . 
cant off the water by inclination, which 
will carry with it the finer part of the 
Calx, put frefh water on the remainder, 
then boil and decant as before , repeat this 
as long as the water carries off any Calx. 

- . ~ llecal- 
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Recalcine the grofs remaining Cak,& then 
draw off again the more fubtile parts, as 
before. Then evaporate the waters which 
carried off the finer Calx at a gentle fire, 
cfpecially at the laft, that the Calx may not 
be wafted, which will remain at the bot- 
;ome much finer than the Ordinary. Take 1 
'ihen of this fine Calx, of Cryftal fritt 
uade with Tarfo^ ground and f creed fine, of 
?ach 50 pound ,• of white Talc of Tartar 
Tight ounces, powder, ferce and mix thdfn 
well : Then put this fluff into a nevtf 
earthen pot baked , giving it a fire' for ten 
lours, then powder it and keep it in a dry 
overed place. Of this fluff are made all 
he Enamels of vvhatfoever colours. This 
hall be call’d the fluff for E namcls. 

To avoid our Authors repetitions obferve 
‘ 1. The pots wherein Enamels are made 
nuft be giafed with white glafs and bear 
i: :He fire. 

2. Mix and incorporate well the colours 
and fluff for Enamels. 

>: 3- When the Enaruelis refined, and the 
colour good, and well incorporated, take it 
from the fire with a pair of tonges for the 
Goldftniths ufe. 

4. The way to make Enamels is this, 
L. 2 powder. 
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powder, grind, and ferce well the colours, 
and mix them firil well one with another, 
and then with the fluff for Enamels, then 
fet them in pots in the furnace, when they 
are all melted and incorporated caft them 
into water, and when dry fet them in the 
furnace again ro melt (which they foon do) 
make a proof, and if the colour be too 
high, take out fomc of it and add more of 
the ftuff for Enamels, and if too light add 
more of the colour at pleafure to your con- 
tent, then take it out of the furnace. 



A Milk-white Enamel . 

CHAP. XCIV. 

JAkc of the fluff for Enamels fix pound, 
of Manganefe prepared 48 grains, caft 
it thrice into water when refined and 
melted. 
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An Enamel of a 'Turcots colour . 
CHAP. XCV. 

4 

^Ake of the fluff for Enamels fix pound, 
melt refine and call it into water, fee ic 
in the furnace again; when ’tis melted, and 
refined, put in of thrice calcin’d Brafs 
three ounces, Zaffer prepared 96 grains, 
wherewith mix well 48 grains of Manga- 
nese prepared , mix them well and put 
them into the ftuff at four times, mixing 
them well every time , let them incorpo- 
rate, make a proof with your eye that you 
may know by the eye when the colours 
are good, as I have always done , becaule 
fometimes tne powders colour more and 
fometimes lefs. Thus I did at Pifa , and 
by mine eye without weights coloured all 
lores of Glafs. 



L 3 



Another 




Another Assure Enamel. • 

CHAP, XCVI. 

yAkc of the fluff for Enamels four 
pound, wherewith mix' of Zflffer pre- 
pared two ounces, and mix with it atfirft 
of thrice calcin’d Brafs 48 grains, mix 
thefe two powders well with the fluff for 
Enamels, fet them in the furnacejand work 
accordiug to the rules. 



A Green Rnctmel. 

CHAP. X C V 1 1. 

•y A.ke of the fluff for Enamels four 
pound , pur it in the furnace, and in 
ten ortewlve hours ’twill be melted and 
refined, caft it into water, and put it again 
into the furnace in it’s own pot , when ’tis 
refined, give it of Brafs thrice calcin’d two 
ounces, wherewith mix of feales of Iron 

well 
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well ground two ounces, put them in at 
thtee times, mixing and incorporating 
them every time , and ever and anon fee 
whether the colour pleafe , when ’tis well 
take it from the fire. 



Another Green Enamel. 

CHAP. XCVIII. 

' ’ ’ ■ \ * ' ‘ v » 

"J" Ake of the ftulf for Enamels fix pound, 
wherewith mix vvell Ferretto of Spain 
well ground three ounces, and mix with it 
48 grains of Crocus Martis t put them into 
the furnace, Sec. Tnefe furnaces are made 
from about four to fix inches for all Ena- 
mels. 



Another Green Enamel. 

C H A P. XCIXh 

T Ake of the fluff for Enamels four 
pound, which in few hours will be 
refined, then caft it into water , and put it 
L 4 again 
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again into the furnace, and let it refine, then 
add thefe two powders well mixed at three 
times, to wit, of Brafs thrice calcin’d two 
ounces, of Crocus Marti* made with Vine- 
ger 48 grains, put them in the furnace, and 
when they are well incorporated, take 
them from the fire : This is a fair and 
good Enamel. 



Unamel. 
CHAP. C. 

'J* Ake four pound of the fluff for Ena- 
mel, of Z after and Manganefe-, of each 
two ounces prepared, and well mixed, in- 
corporate the fluff and colours , put them 
in the furnace in a large pot, and when re- 
fined caft them into water , then put them 
in the furnace again, and they will foon re- 
fine, and make a Velvet Black. 



Jnotber 
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Another lack.Enamel. 
CHAP. Cl, 

'J’Ake of the fluff for Enamels fix pound* 
of Zajjer prepared, of Crocus Martis 
made with Vineger, of Ferre tto of Spain, of 
each two ounces, grind and mix well toge- 
ther thcfe three powders, with the fluff for 
Enamels, put them into the furnace, and 
when refined caft them into water , put 
them in the furnace again, and take the En- 
amel out when ’cis incorporated , and the 
colour pleafeth you. This is a fair Black. 



Another Black, Enamel. 

chap, cir; 

'J’Ake of the fluff for Enamels four 
pound, Tartar four ounces, CManganef'e 
prepared two ounces, grind and mix thefe 
two powders well with the fluff for Ena- 
mels, 
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mels, fet them in the furnace in a large 
pot, when melted and refined, calf them 
into water, and put them into the furnace 
again, let them refine. T his is a moft fair 
Vi lvct Black to Enamel upon metalls ordi- 
narily. 

A ed Enamel. 

— / ' , ^ .. > .4 f ' A A 

CHAP. CIII. 

'J’Ofour pound of the fiuff for Enamels, 
add two ounces of Mangtmefe prepared, 
mix them well, and let them in the furnace 
in a large por, when ’tis refined and melted 
caft them into water, let them again in the 
furnace, and when refined take them out. 
This is a fair Purpliih Enamel. 
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A Parjjlifb Enamel. 

CHAP. CIV. 

X Akc of the fluff for Enamels fix pound, 
of Manganefe prepared three ounces, of 
Brafs thrice calcin’d fix ounces , mix them 
all well together , fet them in a furnace, 
and let them refine , then caftthem into 
water, and put them into the fame pot. Jet 
them boil, and when refined take them 
1 from the fire. ’Tis a sood Enamel, 

it - vV» » r • ' . ‘ T " 




A Tel low Enamel. 



C H A P. CV. 

'J'Akeof the fluff for Enamels 6 pound,’ 
of Tartar three ounces, of Manganefe 
prepared 72 grains, grind and mix well 
thefe powders together, and then with the 
fluff for Enamels, put them into the fur- 
nace in a large pot, when refined caft them 

* into 





1 
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inco water, and fet them again in the fur- 
nace. This Enamel is of a fair Yellow 
to Enamel on Gold, where it fhews not 
well, if you add not Enamels of other 
colours. 



*T'Akeof the fluff for Enamels 4 pound, 
Brafs calcin’d to make a Sky colour, 
as in Chap. 2 1. of Sea-green made as in 
Chap. 23. of each two ounces, of Zajjer 
prepared 48 grains, mix firft thefe pow- 
ders well together, then with the fluff for 
Enamels, when they are refined caft them 
into water, return them into the pot, let 
them melt and refine. This is a very fair 
and beautiful Sky colour. 



A Sty coloured Enamel. 



CHAP. CVI. 



A 
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Violet colour'd. Enamel, 

CHAP. CVII. 

yAke fix pound of the fluff for Enamels, 
of Manganefe prepared three ounces, of 
thrice calcin’d Brafs 48 grains , mix thefe 
two powders well together , then remix 
them with the fluff for Enamels, put them 
into the furnace, and call them into water, 
put them into the furnace again, and do a$ 
before. 




Phe [event b ‘Boof Wherein 
is fhown the manner how to 
extract Yellow La[e t for 
‘Painters , from Pr com flow- 
ers 0 and all other colours 5 
with another Way to extraB 
< 7 \ed Lake, Cjreen , A^ure 9 
c P urple 0 and ail colours from 
all [hides of Herbs and 
Flow ers. 

And to make Cocbin,llltramarine,<i»<a? Lake* 
from Cochncel, Bra(ill 3 and Madder for 
Painters 3 and alfo to colour difcoloured 
Turcoifesj another way to make a transpa- 
rent Red , and a fair Red to Enamel upon 
Gold and Metalls 3 things neither Vulgar 
nor common. 

I N this Book is fhown the way to ex- 
tract all colours from Flowers and 

Herbs } 
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Herbs, for the ufe of Painters, which may 
ferve alfo for glafs • and Lakes of many 
colours, and Ultramarine from Lapis Lazuli , 
all which things though in particular ufe- 
ful for Painters, may notvvithftandingferve 
to colour glafs in thefuperficies, and alfo 
in the fire of the furnaces, fuch is the 
Ultramarine , and alfo the way to make a 
tranfparent Red in glafs, which feems at 
this day to be wholly loft, as a thing not 
profitable , and to make a fair Red* to 
Enamel upon gold all materials in the 
Art of glafs, and at this day much con- 
ceal’d, and known tt) few, and many other 
things which ! judged meet to be put in 
this prefent work , which I believe will be 
acceptable to curious and ingenious Spi- 
rits* 



Yellow Lake to Taint, ft om Trorn 
Flowers, 

CHAP. CVIII. 

M Ake a Lee of Barillia, and of Liriic* 
reafonable ftrong ; and in this Lee, 

boil 
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boil at a gentle fire frefh Broom Blowers* 
that the Lee may draw to it all the tin- 
cture of the Flowers, which you fhall know 
by taking the Flowers out and feeing them 
white, & the colour well taken our, and the 
Lee will be yellow like good Trebitm wine : 
then take ouc thefe Flowers , and put this 
Lee in earthen difhes ( glafcd ) to the 
fire, that the Lee may boil, and put into 
it , fo much Roch-Alum , that with the 
; : fire, all the Alum maybe diffolved j then 
make a fire, and empty this Lee into a vef- 
,f el of clean water , and it will give a Yel- 
low colour at the bottom .* let them fettle, 
( and decant off all the water, and again'put 
[jupon them other frefh water, and decant 
\it off * let the timSfurc firft fink to the 
bottom, and do this fo long, till you have 
taken out all the (alts of the Lee and 
Alum from the tindture • obferving that 
by how much the more you wafh this 
tinCture from the. fait of the Lee and 
Alum , by fo much more will the tin- 
cture of the colour be fairer , and- more 
beautiful, waffling it always with water to 
carry away the fait of the Lee and Alum, 
[Land at each time before you decant the 
water, let the Yellow tin&urc fettle to the 
M bottom. 
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bottom. Repeat this procefs , until you 
perceive the water run out lweet and with- 
out ialtnefs as ’twas firft put in, and then at 
the bottom will remain a beautiful and fair 
Lake : which fpread,when wet, upon pieces 
of white cloath, and dry it upon new ba- 
ked Bricks in the {hade , and you {hall 
have a beautiful Lake of a Yellow co- 
lour, for Painters, and alfo for glafs. 



"To extraff Lake from wilde ‘Toffies, 
Flower-deluces , Red Rofes , Red 
Violets , and from all forts of Green 
Herbs* 

CHAP. CIX. 

G Et what quantity of the leaves of 
Flowers of what colour foever they 
be, let every colour be by.it felf, fair Green 
Herbs by themfelves : proceed with them 
as in Chap. 108. and you fhall have a 
Lake &true tin&ure Se colour from every 
Flower, and Herb, which will be a fair, 
and beautiful thing for Painters, and with- 
out doubt, worthy to be much efteem’d. 

To 
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To extraSl a Lake , and colour to Taint s 
from Orange F lowers i Red Poppies 3 
F lower- dduces , ordinary Violets , 
Carnation and Red Rofes, Borage 
and Cabage Flowers 3 Gilh-Floiv - 
erSj from all Flowers whdtf oeVerJ 
and green from Mallows^ Tim per* 
nelUy and all other Herbs. 

CHAP* CX* 

‘J'Ake of whatfoever Herb* or Flower* 
of whatfoever colour you will , which 
being bruifed green upon a leaf of white 
Paper, tinges it with it’s colour, thefe are 
good, but the Herbs and Flowers which 
do not lo, are not good , then put into 
glafs body ordinary Apa vit<e 3 the head 
mull be as large as pofsible, and in the 
top thereof put the leaves of whatfo- 
ever Flower or Herbs , from which you 
would draw a tin&ure, then lute the joynts 
the head, and thereto fit a receivcr,then 
M a giv< 
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give a temperare heat, that the thinner 
parts of the A qua vita afeending to the 
headland falling upon the leaves and Flow- 
ers, may fuck out the tin&ure, and diftill 
thence into the receiver coloured Red, and 
full of the tin&ure of the Flowers, making 
all the fubtile part of the A qua viu to 
afeend fo long as it comes coloured, and 
then diftill this A qua. vita coloured in a 
glafs vefld, which will come over white, 
and may ferve at other times, and the tin- 
cture will remain at the bottom, which 
muft not be dried too much but moderate- 
ly, and thus you fhall have the tin&ureor 
Lake from all Flowers, and Herbs, Angular 
for Painters. 



A Blew to mallei 

CHAP. CXI. 

T Ake Quick-filver two parts, flour of 
Brimftone three parts, fal Amoniack 
eight parts, grind them all upon a Por- 
phery,and with the Quick-filver, put them 
in a glals with a long neck luted at the bot- 
tom 
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tom in fand , make a gentle fire till the 
moifture rife , then ftop the mouth of the 
glafs, and increafe and continue the fire, as 
in fublimation, till the end, and you {hall 
have a Blew, moft fair and excellent. 



How to colour natural TTurcoifes 



dif coloured. 

> . r 

CHAP. CXI I. 



t f ' n! v ‘ i 
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T)Ut Turcoifes difcoulored, and become 
white, into a glafs , pour upon them 
oil of fweet Almonds, keep this glafs upon 
temperate afhes, and warm , and in two 
days at moft the ftones will have acquired a 
Aoft beautiful colour. 




M 3 
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r j{ mixture to make fphears. 

CHAP. CXIII. 

T Akeof Tin well purified and purged, 
three pound ,Copper well purified one 
pounds melt thefe two metallsjfirft the 
Brafssthen the Tin. and when they are well 
melted caft upon them fix ounces of Tar- 
tar of Red wine onely burnt , and one 
ounce and a half of Salt-peter , then a 
quarter of an ounce of Alum , and 
two ounces of Arfnick , let them evapo- 
rate , then caft it into the form of a 
fphear, and you fhall have a good mate- 
rial, the which you fhall caufe to be bur- 
nifhed and polifh’djwhich will (hew well, 
and this is the mixture called fteel to 
make fphears. 
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The manner how to colour within : Balls 
,y of glafs, or other Veffels of White 
g, lajsjWith all forts of colour s f which 
will imitate natural Slones. 

CHAP. CXIV. 

'J’Ake a Ball, or other fort of glafs that is 
white Sc fair, Sc Ifinglafs which mu ft be 
infufed two days in common water, then 
put this infufion into a white pan with 
fair water, and boil it till all be well tempe- 
red, obferving that the Ifinglafs will be very 
tender with much water, then take it from 
the fire, and when it is warm, put it into a 
Ball of glafs, Sc turn the glafs round, that the 
Ifinglafs may faften and wet every where 
the glafs within, this being done let the 
moifture drain and run out, then have in 
order thefe colours powdered, to wit R ed- 
lead ^ and calling it into the glafs it will 
make the laid colour flick ( which will run 
in waves ) call it into many places through 
a tube, then throw in blew fmalts making 
M 4 it 
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it flick in waves, within the Ball. Then do 
the fame with Verdigreas, then with Orpi- 
ment , next with Lake, all well ground, 
always parting the colours in many places 
in waves, which by means of the ifinglafs 
which hath moiftned the glafs within, 
thole powders will every where flick to 
the glafs ; and fo fhall you do with all 
colours. Then take Geflo well powdered, 
and put enough thereof into the Ball, and 
luddainly turn it about, that it may flick 
every where to the . glafs within. Do this 
work nimbly whilft the moiflure of the 
Ifinglafs glafs larteth,that the powder may 
flick well, then empty by the hole of the 
glafs the Gelfo which is within the Ball, 
which fhall then appear of divers colours 
with a moft fair appearance like the na- 
tural Toies of hard (tones, and at laft thefe 
colours (when the Ifinglafs is well dryed) 
(tick fo that afterwards they will not fall 
off, and alwayes their colour is moft fair 
without. Fit to thefe Balls a foot of wood, 
or of other fluff painted, and they are held 
for beauty before Cabinets , and for Mer- 
chants counting houfes very fair. 

Ultra.- 
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iUtra-marine. 

CHAP. CXV. 

T Ake fragments of Lapis Lazuli, found 
plentiful at Venice at a low price , let 
thefe fragments be well coloured with a 
fair Skie colour , lay afide thofe that are 
not coloured, calcine them well, in aChry- 
fible, and fo heated , caft them into cold 
vvater,repeat this twice , then grind them 
upon aPorphyrie,to an impalpable powder 
as fine as wheaten flour lifted . 

Take then three ounces of the Rofin of 
the Pine, Black Pitch, Maftick, new Wax, 
Turpentine,of each three ounces, Linfeed 
Oyl, Frankinccnle,of each an ounce, dif- 
folve them in a new earthen Pipkin at a 
gentle heat, ftir and incorporate them 
with a Spatula , then caft them into cold 
water, that they may cleave in a lump for 
vour need. 

Take for every pound of Lapis Lazuli 
ground as before, ten ounces of the afore- 
faid paft of gums , which diffolve in a 

Pipkin 
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Pipkin at a gentle fire, and when it is well 
diffolved, caft in by little and little, the faid 
powder of Lapis Lazuli^ and incorporate it 
with the gum with a Spatula, I caft all the 
materials thus hot being incorporated 
fuddenly into cold water, and bathing my 
hands with Linfeed Oyl, made a round 
paftill hereof long and proportionally 
thick. Of thefe paftils you may make one’ 
or more according to the quantities of the 
materials, keep thefe paftils fifteen days in 
a great veflel full cf cold water , changing 
the water every two days, then lhall. you 
i>oil in a Kettle common clean water, the 
paftils in clean and well glafed earthen 
pans, and caft upon them warm water, and 
lo leave them till the water is cold, the 
faid Water being emptied out, caft upon 
them Hew warm water, and when it is cold 
empty'tt out, putting in again warm water, 
and when it is cold, empty it out,putting ih 
again warm water , repeat this fo many 
times till the paftils be diffolved by the 
warmth of the water, then put in new 
warm water, and you fhall fee the water 
will be coloured of a Sky colour , decant 
the water into a pan well glafed and clean- 
icd. This caiting on of warm water upon 
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the paftils, muftbe repeated till it be no 
more coloured, but obferve that the water 
be not over hot, but luke warm onely, for 
too much heat makes the Ultramarine 
grow black. All thefe coloured waters 
ftrained into pans , have in them the un- 
ftuofity of the gums, therefore they muft 
be left to fettle 24 hours, that all the co- 
lour may fink to the bottom, then the wa- 
ter with it’s unduofity trluft be leafnrely 
decanted off, put upon the paftils clear wa- 
iter, and then ltrain the cold water thorow 
a fine ftrainer, ftirring the colour that it 
lf alfo may pals the ftrainer, and by this means 
a great part ol the foulnefs and un&uofity 
yvill remain in the ftrainer, wafh the ftrainer 
,dways with fair water. And with new 
water pafsthe Ultramarine thrice thorow 
the ferce, walhed every time, and then ulu- 
ally all it*s filthinefs will remain in the 
ftrainer. Put the Ultramarine into clean pans, 
decant the water foftly off, which dry of 
it’s felf, and you (hall have a moft beauti- 
ful Ultramarine , as I have often made it at 
Antwerp. The quantity from a pound of 
Lapis Lazuli fhall be more or lefs accord- 
ing as the ftone is of a fuller and fairer co- 
lour. Then grind it to an impalpable pow- 



YJ 2 The feventh Book. 

der on a Porphyrie ( as is abovefaid ) and 
’twill arife raoft beautiful. If you take 
common Blew fmalts ground on a Por- 
phyrin to an impalpable powder , and 
incorporate it with the gutnm paftils with 
the forefaid quantities , keeping them in- 
digeftion in cold water 1 5 days with Lapis 
Lazuli , and work thorowout as in Lapis 
Lazuli , you fhall have a very fair and light- 
ly Blew Bice, which will feem 10 be an Ul- 
tramarine. Thefe Blews not onely ferve 
for Painters , but to colour glafs excel- 
lently. 

a _____ ' . 



A Lake from Cochineel for Painters. 

C H A P. CXVI. 

"I Niufe one pound of the {hearings of the 
finelf Woollen Cloath in cold water a 
day, then prefs them well to take away the 
undfuolity the Wooll hath froin the 
Skin, then Alum thefe (hearings after this 
manner. 

Take four ounces of Roch-alum, two 
rjb ounces 
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ounces of crude Tartar powdered , put 
them into afmall pipkin with about three 
flagons of water, when it begins to boil put 
in the Flox , and let them boil half an 
hour at a gentle fire, then take them off to 
cool for fix hours , after take out the 
Flox and wafh them with fair water, let 
them (land two hours, then prefs the water 
well from them, and let them dry. 



A tZMajrijlery to extraSl the colour from 
Xochineel. 



Old water four gallons, wheaten bran 



four pound , Saline of the Levant, 



Fenugreek, of each a quarter of an ounce, 
put them into a pipkin over the fire till the 
water become fo hot one may hold his 
hand in it, take them from the fire, cover 
the pipkin with a cloath, for twenty four 
hours, to preferve well the colour, then de- 
cant the Magiftrie for ufe. 

Put into a clean pipkin three gallons of 



CHAP. CXVII 




cold 
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cold water, and one of the faid Magiftery* 
when it boils, of Cochineel powdered, af- 
ter this manner, in a Brafs Mortar, powder 
and ferce one ounce of Cochineel, fo ma- 
ny times, till all pals the ferce, at laft take 
a little crude Tartar , pound it in the mor- 
tar, and ’twill take up all the tin&ure {lick- 
ing to the bottom ol the Mortar, and to the 
Peftle, mix this Tartar with the Cochineel 
ferced, and as foon as the water in the pip- 
kin boils put in the Cochineel , and let it 
colour the water whil’ft you can fay a Mi- 
ferere. 

Then take the Flox Alumed as before, 
which mull firft ftand in a pan of cold 
water for half an hour, and when the wa- 
ter is well coloured, prefs well the water 
from the Flox, put it into a pipkin, and ftir 
it about very often, with a little Hick, that 
the Flox may be well tinged , let it ftand 
. half an hour over the fire that it may boil 
gently, then take the pipkin from the fire, 
and take out the Flox, mixing it wit-ha 
clean ftick, put it into pans full of cold wa- 
ter, and in half an hour let all the water 
drain off, and put more cold water* let that 
drain, and prefs it well, and let it to dryiit 
a place where no duft falls, fpread it a- 
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broad that it may not become mufty, and 
beat again. Take heed that the fire be al- 
ways very gentle, for with two ffronga 
fire the colour becomes Black. Then {hall 
you make a Lee in this manner, to wit. 
Take allies of Vine branches, or of 
Willows, or of other foft wood, put them 
upon doubled Canvas , and pour gently on 
diem cold water , let the water run into a 
pan, pour twice this {trained liquour upon 
:he alhes, and let the Lee fettle 24 hours, 
:hat the alhes may fink to the bottom, and 
vhen ’tis pure and clear, decant it off into 
pther pans,putting by the terreftriety which 
I s not good. 

Put the faid coloured Flox , into a clean 
s .nd cold pipkin, with the Lee,boil them at 
j.i raoft gentle fire, for fo the Lee will be 
ingedwith a Red colour , and will draw 
he tin&ure from the Flox, and at firft take 
1 little Flox and prefs it well , and if the 
:olour bedifcharged,take the pipkin from 
die fire, and this is a fign that the, Lee hath 
drawn the tin&urc of the Cochineel from 
the Flox. 

Hang an Hjprocras bag of Linnen, over 
a great and capacious pan, ftrain thorow 
this bag all the tin&ure from the pipkin, 

and 
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and let the Flox alfo go into the bag, when 
the Lee is drayned, prefs the bag where 
the Flox are, that you may have all the 
tindure: Then walli the bag from the 
hairs of the Flox, turning them infide out-' 
wards, that they may come forth pure and 
clean. 

Then take 12 ounces of Roch-alutii 
powdered, put it into a great glals of cold 
water, let them Hand till all the Alum is 
diffolved, then fitly place the faid bag well 
waihed from the hairs of the Flox betwixt 
two dicks in the air. The bag; mult be 



large at the mouth, and narrow at the bot- 



rom,fowed in the manner of a round pyra- 
mid , and under the bag fet a clean pan, 
then caft' all the Alum water into the pan 
where the tindure of Cochineel is, and 
you fhall fee the Alum water fuddenly fe* 
parate the tindure from the Cochineel like 
asaCoaguIum doth. Then with a clean 
dilh caft into the bag all the faid tindure 
and Lee, which will run clear out of the 
bag, but the tindure will (tick to the bag. 
And when all the water is well neer put, 
if happily any drain through fomewhat co- 
loured, pour it again into the bag, and then 
this fecond time ’twill leave all the titi- 

dure 








■HIM ' I » I HP 



The feventb Book. 177 

i&ure in the bag, and the Lee will then run 
white and difcharged of tin&ure. Then 
take clean fticks , and therewith mix the 
tindure which fticks on the bag in gfofs 
pieces, and have in readiiiefs hew baked 
bricks, where on fpread little pieces of lin- 
nen, and on the linnen fmall pieces of Lake 
which you ftiall take out of the bag , let 
them dry well, fpread them not too thick 
that they may foon dry, for when the Lake 
.(lands long wet it grows mufty and makes a 
foul colour. Wherefore you may , when 
i; :he brick hath fucked out much moifture 
£ake another new brick, and fo you fhall 
jP on dry it. When ’tis dry take it from the 
innen,and this is a good Lake for painters, 
Which I have oftentimes made at Pifa. Ob- 
serve, that if the colour be too deep , you 



.’muft give it more Rock-alum , but if too 



light lefs Roch-alum , for fo the colours 



are made according to youguft and will 





178 



The feventh Book. 



Lake of TSrafil and. adder Very 




CHAP. CXVIII. 

• 

I F you would make a Lake of thefe mate- 
rials each of them by themfelves , you 
fhall do in every thing as is before laid 
of Cochineel, colouring the water with one 
of thefe materials, but you {hall not ufe lo 
much Alum by an ounce as you did in 
Cochineel, for Cochineel hath it’s tin&ure 
deeper than Brafil,& Madder have. Wher- 
fore you {hall give them their proportion, 
which you (hall find by practice. And alfo 
to one pound of Flox you {hall ufe more 
Brafil or Madder , for they have not fo 
great a tin&ure weight to weight as Co- 
chineel hath. And in this manner you 
fhali have a very fair Lake for Painters, 
and with lefs charge than that from Co- 
chineel, and that from Madder in particu- 
lar will arife moft fair and very lightly. 
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Ukefr om Cochineel after another and 
more eajte manner * 

CHAP. CXIX. 

1 % 

N this way invented by me at Pifa, yoii 
meet not with Flox nor Magifterie, nor 
Lee , nor dying the Wooll, nor fo many 
things as go the former, which indeed is a 
very laborious way, though moft true. But 
this way is moft eafie,and worketh the fame 
.effe<ft 3 and ’tis this which followeth. 

In a pottle of Aqua viu of the firft run- 
ning , put one pound of Roch Alum well 
powdered, when it is all diffolved , put in 
an ounce of Cochineel powdered and fifted 
in every thing as before * put all this in a 
glafs body with a long neck , and fhake it 
well , and the Aqua viu will be wonder- 
fully coloured , let them Hand four days* 
then empty this ftuflf into a clean earthen 
glafed pan, then diffolve four ounces of 
Roch-alum in common water , caft this 
irttd the pan of Aqua vitx coloured with 
N a Cochin 
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Cochineel, and put this into the Hyppocm 
bag, and fb proceed throughout as in the 
1 17 Chap. This is a mod noble Lake from 
Cochineel, made with fmall pains, and in 
much greater quantity. All this was tryed 
at Pifa. 



A tranf par enticed in Glafs. 

CHAP, CXX. 

'J'-Ake Manganefe ground to an impal- 
pable powder, mix it with as much more 
refined Salt-peter, fet it to the fire in an 
earthen pan to reverberate and calcine 24 
hours, then take and wafh it with common 
warm water from it’s faltnefs, the fait be- 
ing feparated, dry it, and it will be of a 
Red colour, hereto add it’s weight of fal 
Armonibck , and grind them together on a 
Porphyrie,wet them with diftifl’d vinegar, 
let them dry, then put them in a Retort 
whichhath a large body, and a long neck, 
give them a fubliming fire in fand for 12 
hours, then break the glafs , and take all 
that is fublim’d to the neck, and body of 
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the Retort mix it with the bottom Sc re- 
maining residence, weigh them and add as 
much fal Armoniack as ilia 11 be wanting in 
this firft fublimation, grind them all toge- 
ther on a Porphyrie, imbibing them with 
diftilled Vinegar, then fublime them in a 
retort as before, and this iublimation is to 
be repeated after the fame manner fo long 
till the Manganefe reffiain all at the bottom 
fufiblc. 

This is the medicine that colours Cry- 
ftal and paft into a Red Diaphanous co- 
lour, and into a Rubie colour , there are 
ufed of this medicine 20 ounces, to one 
. of Cryftall or glafs,but more or lefs may be 
ufed thereof according as the colour re- 
quires. The Manganefe muft be of the 
beft from Piemonte to colour glafs of a fair, 
and very fightly colour. 

: f 



/ — \ 
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j4 T^ed as red as HSlood. 

CHAP. CXXI. 



f. 



lUc fix pound of glafs of Lead, com- 
^ mon glafs ten pound, into a pot gla-? 
fed with white glafs, when the glals is boil- 
ed and refined, give it Copper calcined to 
rednefs according,to difcretion, let them in- 
corporate, mixing well the glafs, then give 
it fo much Tartar powdered that the glals 
may become as Red as blood , if it be not 
fo much coloured, add Copper calcin’d to 
Rednefs, and Tartar^ it come to this co> 
lour. 
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' T be colour of a Balafs, 

CHAP. CXXII. 

T)Ut Cryftall Britt in a pot into a 
? J[ furnace, caft it thrice into water , then 
' tinge it with Manganefe prepared into a 
clean purple, then take Alumen fatinum lift- 
ed fine , put in thereof fo much as will 
i[ makethe glafs become purple , and this 
you (hall do eight times, and know that 
Alum makes the glalsgrow Yellow 5 and a 
‘little Reddifh , but not blakifh , and it al- 
ways makes the Manganefe flie away j and 
the lafttime that you add Manganefe i give 
not the glals more Alum except the co- 
lour be too full, and fo you {hall have a 
moft fair Balias colour. 



N 4 To 
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Toextratt the Anima Saturni which 



P Ut Litharge well ground into an 
earthen pan well glafed, pour upon it 
diftilled Vinegar , which muft be higher 
than it four fingers, let them ftand till the 
Vinegar is coloured into a milkie colour, 
which it wil l fuddenly be, decant off this 
coloured Vinegar , and put new upon 
the Litharge, repeat this work till the Vi- 
negar becomes no more coloured. Then 
jet thefe coloured Vinegars ftand in earthen 
pans glafed that the milkie fubftance of the 
Lead may fink to the bottom,decanting off 
the clear Vinegar, this milkie material is 
the ytnima Saturni , to wit the moft noble 
part,which ferves for enamclls, and jglafs in 
many things, and if this white fluff preci- 
pitate not well, call upon it cold water, 
which is wont to make it fall to the bot- 




things in Enamels 



CHAP, exxm: 
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tom , and when it doth not precipitate 
evaporate the Vinegars and waters, and the 
more fubtile part remains at the bottom 
good for many things in this Art. 



CHAP. C X X I V. 

Ake Cryftall Britt made in this man- 



ner , to wit , fait of Polverine ten 
pound , white Tarfo finely ground eight 
pound, make a folid paft with this fluff, 
and water, and make thereof as it were 
fmall and thin wafers. Futthefeon earthen 
pans in a little furnace made in the fafhion 
of a calcar, that they may be calcin’d with 
a good fire ten hours , and in defect there- 
of put them in the furnace, near the Occhio, 
for three or four days till they be well cal- 
cin’d. Take calcined Lead, and Tin pre- 
pared as in Chap. ^3. Tartar of white 
wine calcin’d, of each two pound, mix 
them well together , and put them into a 
pot glafed with white glafs, let them melt, 
and refine well, then caft them into water. 



A fair c I{ed to Enamel Gold. 




do 
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do this twice, then put them in the furnace, 
and when well refin’d in the pot give them 
of Copper calcin’d to Rednefs ten ounces. 
Let the colour purifie well, then give it 
Crocus Martts made with Ac[ua-fortis , put- 
ting it in by little and little, as you do with 
Manganefe^ then let it lettle fix hours, and 
fee whether the colour be good, if not 
give it Crocus by little and little, till you 
have the defired colour. 



fair Red for Gold after another 
Planner, 

CHAP. CXXV. 

f Ake Cryftall Fr'ttt , made as in Chap. 

124. four pound , melt it in a clean pot 
glafed, caft it, when refined, into water,and 
refinp it again in the furnace, caft it into 
water a fecond time, and refine it again, 
then put in by little and little of calcin’d 
Lead and Tin purified, half an ounce at a 
time, let the Calces incorporate, and when 
the glafs becomes of an aih colour, put in 
no more Calces, For too much of them 

makes 
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makes the colour white and not good. 
Let theglafs refine with the calces, then 
put into the glafs fine Red Lead two oun- 
ces , and when incorporated and refin’d 
well, caft them into the water i and fet 
them in the furnace eight hours, then take 
of the Copper calcin’d to Rednefs, and of 
white crude Tartar of each half an ounce, 
pur them and mix them well in the pot, 
then add of Lapis Hematites , wherewith 
the Cutlers burnifh, and of fixed Sulphur ,o£ 
‘each one Drachm , mix and incorporate 
thefe powders, and fee if the colour be too 
“deep, give it a little Manganese , which 
makes it lighter, and if it be too light a co- 
lour give it fixed Sulphur, and Lapis He- 
matites > and a little of Copper calcin’d to 
Rednefs, and a little Tartar of white wine 
}with diferetion, and do this till it come to 
ithe defired colour. 

t 

ii 

! 

2 

t • 

|l 
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To fix Sulphur for the wori { aboDe- 



C H A P. CXXVI. 

B Oil Flowers of Brimftonc in com- 
mon oil an hour,take them from the 
fire } and calf upon them the ftrongeft Vi- 
negar, and the Sulphur will fudddainly fink 
to the bottom, and the oyl will fwim upon 
the Vinegar, empty the oyl and Vinegar, 
and put new oyl upon the Sulphur, repeat 
this thrice, and then you fhall have a fixed 
Sulphure, for the work above fa id. 
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Glafs asl\cd as blood which may ferVe 
for the aboVcfi aid fair T\ed. 



CHAP. CXXVII. 



M Elt in a pot of glafs of Lead fix 
pound, CryftallfWtt ten pound, caft 
them when refined into water, put them 
again into the pot, when they are well re- 
fin’d give this glafs four or fix ounces of 
Copper calcin’d to Rcdnefs,let them boil, 
and refine well, then give them Red Tartar 
powdered, w ch incorporate with the glafs, 
let them refine, and fee if the colour pleafe 
you, and if it be not heightned with the 
Copper, and Tartar , put it again to an- 
neal till it come to be fufficiently Red, this is 
■ done to heighten the colour. 



I 
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jin approved way to make a fair Bed 
Enamel for Gold. 

CHAP. CXXVIII. 

T Ake of Cryftall Fritt , boil it as in 
Chap. 124. fix pound, refine it well 
inaglafed pot, and give it fine Calx of 
Lead and Tin prepared , as in Chap. 113. 
four ounces at four times, when well refin’d 
and incorporated caft them into water, and 
then melt and refine them well again in 
the furnace, and give this glafs at three 
times one ounce and a half of Copper 
calcin’d to rednefs,which makes the deep 
Red* mixing the glafs well , and let this 
powder incorporate, and refine well in the 
glafs, and within two hours give it Crocus 
Martis made as in Chap. 1 6 . one ounce & a 
half at three times, let it mix and incorpo- 
rate well in the glafs three hours, then add 
, fix ounces of Tartar bur n’d, with one ounce 
of the foot of the Chimny well vitrified, 
and with thefe powders mix half an ounce 
of the faid Crocus Martis > put thefe pow- 
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ders well ground into the glafs at four 
times, mixing them well, and interpofe a 
little (pace between each time, for they 
make the glafs fwell and boil exceeding- 
ly, when all the powder is put in, let the 
glafs refine three hours, then remix them , 1 
and take a proof, to wit, a little Bowl of 
glafs, and fcall’d it well, if it take a tranfpa- 
rent Red, as blood, it’s well, if not, give it 
new Tartar burnt with foot,and Crocus Mar- 
tis 9 by little and little, till it come to the de- 
rfired colour , let the glafs ftand to fettle , 
and an hour after you put in the powder, 
take another proof as before. This is good 
jto Enamel , and proved often times at 
0fa. 
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A transparent Fed, 

• • • t 

CHAP. CXXIX. 

(^Alcinc Gold with Aqua-regh , many 
times, pouring the water upon it five or 
fix times, then put this powder of Gold in 
earthen pans to calcine in the furnace till it 
become a red powder, which will be in ma- 
ny days,then this powder added in fufficient 
quantity , and by little and little, to fine 
Cryftall glafs which hath been often caft 
v into water, will make the tranfparent red 
of a Rubie as by experience is found. 
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The way to fix Sulphur fior a T\ofei 
Red to Enamel on Gold , • - 

%. . ' ’ 

CHAP, cxxx:' 

M Ake a ftrong Lee of Lime, and Oa* 
ken afhes , boil lufficiently Sulphur 
in this Lee, which takes away a certain 
iinttuous and combuftible colour which 
Sulphur hath in it; by changing the Lee 
the Sulphur becomes white and incom- 
buftible and fixed, good to make this Rofe* 
red for the Gold-fmiths to Enameluport 
Gold* 



i 

$ 
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Vitriolum 
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Vitriolum Veneris which was be- 
gan at the end of 3 1 Chap. 

CHAP. CXXXI. 

S Et Chryfibles luted and covered in an 
open wind furnace with burning coals 
over them, let them ftand two hours, and 
then at laft let the furnace cool of it felf, 
then take out the Chryfibles, and you (hall 
find the Copper calcin’d to a blackiihco- 
lour 5 havmg an obfeure purple, which pow- 
der, and ferce well , then take a round vef- 
fel of baked earth plain at the bottom, 
which will bear the fire, fet thefe pans in an 
open wind furnace, on iron bars fet acrols, 
fill the pans with kindled coals , and put in 
the aforefaid calcin’d Brafs, wherewith 
you have firft mixed to every pound weight 
there of fix ounces of common Brimftonc 
powdred,& when the fire begins to heat the 
pans, and the Brimftone to flame and burn, 
continually ftir the Copper with a long 
Iron having a hoock at the top, that it may 
not ftick, nor cleave to the pans-, continue 
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this till all the Sulphur] be burnt and 
fmoak no more, then take the pans from 
the fire thus hot, and all the Copper, with 
an Iron ladle or like thing, powder it well 
in a Brafs morter, and ferce it, which will 
then be a black powder , proceed thrice 
with the fame quantity or Copper and 
Brimftone in every thing as before. Ob- 
ferve,that at the third calcination you let 
the pans ftand over the fire, fo long that the 
Copper acquires a red Lion colour , then 
take it from the fire , and powder it in a 
Brafs mortar, and you fhall have the faid 
colour to make the laid Vitriol as we are a- 
bout to fay. 



O % Vitriolum 



t 
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Vitriolum Veneris without Cono- 
ftvcs, from which is cxtraSled the 
true and lively Blew, a thin g mar- 
vellous* 

CHAP. CXXXII. 

T° make then the Vitriolum Veneris a- 
bovefaid, take one or more very capa- 
cious Glafs bodies, according to the quanti- 
ty of the Copper calcin’d , and prepared, 
to wit, to a pound of Copper take a body 
which will hold fix pints of water, put this 
common clean water into the body with 
calcin’d Copper into a fand furnace , give 
them a temperate fire for four hours, until 
of the fix pints of water, there be evapo- 
rated about two , which is feen by the 
eye ; let the furnace cool, and gently de- 
cant off the water into earthen pansglafed, 
and the Copper which remains at the bot- 
tom put into pans in a furnace to evapo- 
rate all the moifture, and the water which 
is decanted into the pans will be coloured 
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with a full and wonderous fair blew , let 
them ftand thus in the pans two days to 
fettle, and part of the Copper will fink to 
tbebottome in a Red fubftance, then Filtre 
the faid water with ufual linguets into 
glafs veffcls,and evaporate from the faid 
Copper all the moifture, and with fix 
ounces of Sulphur calcined , powder and 
ferce it to a black powder , as in Chap. 

1 3 1. and then as in the beginning of this 
pour in water and extract the Blew co- 
lour. Confider that in this work many 
pots will be broken jwhcrefore as often as 
the pots are broken or cleft take a new one, 
left they break in the furnace, and all your 
'^labour be loft ; when the humidity is eva- 
porated put the fame quantity of Sulphur 
powdered and forced , and do as before. 
The reafon why the Copper is to be taken 
out vvhil’ft it is hot, is,becaufe then it is bet- 
ter leparated from the pots,& it is impolfi- 
ble to fe pa rate it , if you fuffer it to be 
cold, although you break the pots. Repeat 
this procels not onely four but five or fix 
times in every thing as before, Then the 
Copper will remain as a foft earth, and the 
better and moft noble cindture of it will 
be in the Filtred waters, all which mixed • 
O 3 toge- 
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together muft be Filtred with the ufual lin- 
quets, and the fetlings and dregs may be 
call away as unprofitable , then you {hall 
haveamoft limpid water, and coloured 
with a moft marvellous blew colour. 



7 be way to ey.tr aU Vitriol from the 
ft tid colour d waters. 

CHAP. CXXXIII. 

S Et then a great glafs body that will 
hold three Flafques of liquour in afhes 
or fand in the furnace , and with a tempe- 
rate fire evaporate the faid colour’d wa- 
ters, and neer to the furnace keep other 
glafs bodies full of thefe colour’d waters, 
that they may be warm > and now and 
then fill the great body , which is in the 
fand with glafs ladles, do this that the co- 
lour’d waters may be put in warm , for 
being put in cold they will make the great 
glafs body break j evaporate the colour’d 
liquour from ten Flafques to two and a 
• half or three, then thefe waters will be 
d?ep and full of tin&ure, which put into 

earthen 
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earthen glafed pans in a cold and moift 
place for a night, and you {hall finde the 
Vitriol (hot into points like Cryftals, which 
will appear like true Orientall Emeralds, 
decant oft all the water that is in the 
pans , dry the Vitriol, and let it not ftick 
to them , then evaporate half this water, 
which will yield you new Vitriol as be- 
fore, Repeat this till you have gotten all 
the Vitriol. Put this Vitriol in a Retort 
well luted with a ftrong lute , fee you put 
no more than one pound of Vitriol in a 
Retort, which muft not be very large, and 
have a large and capacious receiver j make 
for 4 hours together a molt temperate fire, 
for if it be too ftrong the moift and windy 
[Spirits w ch firft arife from this Vitriol, are fo 
powerful , and arife with fo great force, 
that no receiver is able to hold them •, let 
the joynts alfo be very well luted. At laft 
make a ftrong fire when the dry Spirits be- 
gin to rife in a white form , continue the 
fire till the Receiver begins to vuax clear, 
and to be quite cold , then make no more 
fire, and in twenty four hours let the joynts 
be unluted, and the liquor which is in the 
Receiver muft be kept in glafs very well 
fealed. This is the true lively Azure,with 
O 4 which 
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which marvellous things are done , as you 
may well perceive by it’s fmell, which is as 
powerful andfharp as any this day known 
in nature.Many things might be fala,which 
are palfed over as being not pertinent to 
the Art of glafs, which happily you may 
judge upon better occafion ; the feces then 
which remain at the bottom of the Retort 
will be black, which left fome days in the 
air of themfelves will take a pale blew, 
powder and mix this with Zaffer , and put 
it to Cryftall metall as before , and with 
thefaid quantity will be made a marvellous 
Sea-green. Wherefore I have here fet down 
the way to make this powder with much 
clearnefs, prefuppofing that I have not pub- 
Jifhed an ordinary way to make it, but a 
true treafure of nature, and that to the coiy 
tent of noble and curious Spirits. 
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L Ead fo calcine 62 . To prepare Cryftall 
7 o, 76. Manganele 13. Sulphur rojfo 
126, 130. Vitriol to make Aquafortis 35 >- 
Tartar to calcine 37. fo burn 41. to extrail 
the fait 1 1. Zaffer ro prepare 12. 

To make Aqua-fords 38. Aqua Regis 
40. Crocus Mards with Sulphur 1 6. with 
. Vincger 17. with A qua -fort is 18. with Pi- 
qua Regis 19. Cryftal and Cryftalline 
r Metall 9, 10, Frit 3, 8. Frits of- Cry- 
J. ! ftall 5 9. 

Brafs to calcine 20, 21. for Ferretto of 
Spain 145 15. to rednefs 24, thrice 25,28. 
Vitriolum Veneris 31, 131, 132, 133. 

Glafs of Lead 6 3, Saccharum Satur- 
ni 123. 

Salt from Polverine Rochetta and Ba- 
rillia 1 . a better way 3 . from Fern and other 
herbs 5, < 5 , 7 * 

Lakes 108, 109, no, 1 18. from Cochi- 
neel 116,117311?, 

Sphears 113 . 

Tur- 

l 

5 1 
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Turcoifes that have loft their colour 112 „ 
Ultramarine 115. 

Blew hi. 

Colours to make. 

\Amethift in glafs 48. 

Balafs inglafs 122. in Cry ft all 74. 

Black in glafs 51, 52, 53. in Enamels 
100, 101, 102. 

Calcidony 42, 43, 44. 

Chryfolite in Pa(t 82. 

Emerald in glafs 32, 33. inglafs of Lead 
6 5, 66. in Pafts 77, 78, 79, 80. 

Green inglafs 3 3 } 34, 3 5. in Enamels 97, 
98, 99. 

Girafole in Pa(l 74. 

Granat in glafs 47. * 7 z glafs of Lead 69. 
inPaft 87,88,89. 

Lapis Lazuli inglafs of Lead 72. 
Marble colour in glafs 5 <9. 

Opal in Pafl 74. 

Peach inglafs 57. 

Pafte,obfervations on them 90,91,92. 
Pearl colour in glafs 60. 

Purple Enamel 104. 

deep inglafs 58. a$ blood 1 21, 1 27. 
Enamels 103. 
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Transparent in glafs 120. Rofe red in 
glafs 120, 124, 125, 128. 

Ruby in P aft 74. 

Sea-green in glafs 22,23, 29, 30, 

31, 131. 

Saphyre in glafs 49 , 50 . in glafs of Lead 
70 .in rafts 85 , 8 6. 

Sky colour in glafs 23. in glafs of Lead 
6$,in Pafts 83, 84. 

In Enamels 106. 

Topaz in glafs of Lead 67. in Paft 74,81. 

Turcots in glafs 36 . in Enamels 95196. 

riper colour in Cry ft all 73. 

Violet Enamel 107. 

White Enamel 9 4 . white call’d Lattimoin 
Glafs 54, 55. 

Yellow in glafs 4 6. in Enamels 105. 
Gold Yellow in glafs of Lead 71. Obfervations 
of Yellow in glafs 4. 
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Obfcrvations on the Epiftle 
to the Reader. 






Oncoming our Autbour , and this 
work , /find no other mention 6f 
him, than a hare naming him by 
WMi Garfo in his Book della dot- 

. n ■ r . . . t . 



netius de fufficienria , Bag. 141. Neither 
could* I ever find by ftriil inquiry that 
the other piece promifed in the Epiftle Dedi- 
catory, and the Preface, concerning Chymical 
matters , was ever puhlifhed, neither have. I 
read in any Spagyrfcal writers quotations 
drawn thence, wherefore I may eafily conclude y 
that it never came to light-, and it is no wonder 
he found no incouragement hy this Book, to 
put forth that,fince this kinde of learning moft 
afeful to mankind , was accounted fordid and 
below the fpeculation of men living in thofe 
times • who wholly bufted their fubtile wits s 
either in contemplations ufelefs , or indeter- 
minable, moft of- whofe notions were bare 
Koyomfui , But our moft learned Bacon >a 
man 
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'man of a mofl fublime , and piercing intellect 
in his incomparable Novum organum, hath 
fully confuted & fhewed the vanity & in effica- 
cy of that other way, and hath more wifely fub- 
ftituted another more efjeEtive and operative , 
for the more folid promotion of Arts and Sci. 
tncts . This way of- ufeful learning hath 

been more experimently followed by fome parti- 
cular perfons , but not waiver fally throughout , 
But now ’tis like to make a confederate progrefs , 
beingdefigned by that mofe noble and honourable 
company of the Kings fociety at Grefham- 
College } which by the indulgence of His 
facred Majefey , reftored to his people , for the 
promotion of all virtuous undertakings , weekly 
convene to this very end and purpof ?, and daily 
bring in materials for this fair Edifice. 

One part of this defign this prefent Book 
contains, wherein is fet forth truly and plainly , 
the whole bufinefs of making and colouring glafs , 
.which from his youth our Author had learned 
of able and diligent perfons , or what experi- 
ence , or the fire had taught him , and in many 
he tells you the time and places o f his tryal 
and invention, with all the circumfiances there- 
unto belonging. 

Art of Glafs. Our Englifh word Glafs 
is the fame with the Dutch, and is deriv'd 

front 
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from the Latine, Glaftum, which by remo- 
ving the laft fy liable, is plainly Glafs ; nova it 
appears that Glaftum was called Vitrum, 
by Caefar in his Commentaries , lib. 5. 
Where he faith, omnes Britanni fe vitro in- 
ficiunt, all the Britans colour themfelves with 
Glafs , & Mela, lib. 3 . cap. 6. Britanni, vi- 
tro corpora \x\fedi\.,and Vitruvius, wooll died 
with' Glafs, for fo the learned Turnebus re- 
moves thefe places, where * twas anciently read 
Ultrum for Vitrunv,£«t that Vitrum is Ifatis., 
appears by thefe words of Vitruvius, they colour 
for want of Indico Chalk from S elinutia 
Vitro, with Glafs, which the Greeks call 
Ifatis , as alfo by a Treatife of Apuleius de 
herbis , not publifhed, but is in the hands 
of DoBor Merrick Caufabon , larger and 
more correB than thofe that are publifbed,be 
thus, Herbam Ifatis alii Aogigneme pro- 
! phetae Apefion Itali alutam alii herbam vi- 
trum, which is to be written, Ifatis alii An- 
gionen Prophets Arolion Itali rutam alii 
herbam vitrum. Salmatius ever fafly puts 
Guaftum for Glaftum, becaufe the Britans 
1 continually call it Guadum , The which call a 
Blew colour Glafs. And Pliny, lib. 2 2. chap. 1.' 
witnejjeth the fame in thefe words , fimile 
plantagini Glaftum in Gallia Vocatur quo 

Britan- 
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Britannbrum conjuges nurufque toto cor- 
pore oblitae quibufdam in facris nudas in* 
cedunt. The Britifh women cover their bo- 
dies with Glaftum,^ in fome Festivals go nak- 
ed. And Cambden in his Britannia, this is the 
herb we term Woad, and it gives a Blewifb 
colour , which the Britans at this day call 
Glafs. The reafon why Glaftum acquired 
this name Vitrum, or Glafs , might be,becaufe 
all glafs hath Naturally ( as this Author 
and experience teacheth ) fomewhat of 
blewijhnefs in it. Vitrum comes from Vifum 
as Aratrum and Rutrum come from Aratum 
& rutum, the lafl fyllable being changed into 
trum, fo Ifcodurus, lib. 1 6. cap. 15. Quod 
vilui perfpicuitate transluceat, becaufe it is 
tranfparent to the fight: for in other metalls , 
whatsoever is contained within is hid, but in 
Glafs all liquors, and things within appear the 
fame as without, hence it is that many tranfpa- 
rent bodies are call’d Vitrea , as the humour 
of the eye, the Sea, Rivers, waters by Phyfici- 
ans, Horace, Ovid, and Boeth, and Apuleius 
of a fpring. 

Glafs is one of the fruits of the fire. 
which is mo fl true, for it is a thing wholy of 
Art, not of Nature , and not to be produced 
without (trong fires . I have heard a fngular 

Art if. 
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Artifis merrily to this purpofe fay, that their 
irofeffton would be the last in the world : for 
vheit God fhottld confume with fire the Uni— 
verfe , that then all things therein would Vi- 
rifie and turn to glafs. Which would be true 
upon fuppofit ion of a proportionable mixture 
f ft Salts, and Sand or Stones ; 

Tis rriuch like all fort of mineral or 
niddle mineral. I find Authors differ much 
stout referring Glafs to it's Species.. Agri- 
:ola, lib. 12* de MecalUs, maketh it a con - 
■rete juyee , Vincent Belluafenfis, lib. 1 x*' 
alls it a (ione, Fallopius reckons it amongff 
•lie Media mineralia , and the workmen, when 
i is in a fate of fojion call it metall. But to 
.if tt feems neither of thefe, which this gene- 
\dl Argument fuffciently e vine eth, that all the 
•brementioned are natural concretes , but 
Slafs is a compound made by Art, a produB of 
he fire, and never found in the bowels of the 
forth, as all the others are. •, J 

: wherefore as faBitiouS words of Art are 
excluded out of the predicaments by the Logi- 
cians, fo is Glafs to be excluded out of the for- 
mer Species. Neither is it more to be call'd a 
metall, concrete juyee, than Beer or Malt , 
barley, or Lime, a Stone , or Brick, Earth, ffc. 
But to this argument Fallop, thus replies , by 
P ask- 
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^asking of what Glafs we fpeak, whether of that 
which is in it's own Mine 5 and it's own (tone, 
or elf e of true Glafs, and now extY ailed from 
the (tone l if of this purified, he faith 'tis 
no more Artificial , than a metall is extracted 
from it’s Mineral , and purified. But if we 
under (land it of that which is the firft J tone , 
then he faith that as metall in the Mine and 
proper Hone, fo glafs having it's existence in 
the (tone, whence ’tis educed, is natural. To 
whom 1 anfwer t that Glafs is never found in 
that form in any Mine, but onely Sand , and 
Stones which are the Materials of it. But of 
Met alls ’ tis far otherwife, which nature hath 
perfeBly formed into a certain Species in pro- 1 ' 
per veins , though fometimes they are by the fin 
forced out of the veins , and Earth or j tones' 
wherein they in f mailer particles and Atoms 
lay hid. And with this difference too , that fire 1 
onely produceth or rather difcovereth Metam) 
by it’s innate energie of feparating heteYOgenet 
ous bodies and congregating homegeneoas : But 
in Glafs ’ tis far otherwife, for that is made bf 
uniting and mixing different parts of fait and 
fand. which Fallopius to admiration denies, 
faying, that ’tis falfe that Glafs is made of 
Afhes,and he adds , that although Glafs-rnen 
add afhes brought from Alexandria, or from 
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tber places , yet he faith that afhes is added 
nflead of Nitre which the Antients ufed } that 
bey might more eafily extrail Glafs from the 
Metalline forte . Tet we may not fay that afhes 
ii# mixed with the Met all to make Glafs , but 
bat ’tis onely put into the furnaces where 
Glafs is melted , that Glafs may be mare eafily 
•dated from the fmallefl and inmofi particles 
(the Glafs-(lone,that is, of it’s proper Me - 
; all •, fo far he. But this (Irange opinion is eafily 
onfuted ; for if Glafs were extraBed from 
he (tones onely , then the weight of the Metall 
nuft needs be far lefs than the fiones alone , but 
in truth the weight of the Metall far furpafleth 
hat weight, for 100 weight of Sand yields a~ 
true 1500/ Metall • befides, the Salts compo - 
ng Glafs are the most fixed falts , which the 
ire cannot raifewith the mo(l vehement heat „ 
Again in old windows of French Glafs, in 
■hat part which lies towards the air, you may 
mnifeflly difcern, nay, pick out pieces of fait, 
eafily difcovering their nature to the tafl ; 
furthermore in the finefi GlafieS, wherein the 
fait is mo (l purified, and in a greater propor- 
tion of fait to the fand, you (ball find that fuch 
Glajjes fianding long in fubterraneous and 
moift places will fall to pieces , the union of the. 
fait and fand decaying. And this is the rea- 
P 2 fori 
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fon of that faying , that Venice Glajjes veil - 
break with pot fon , which is true of fome Mi% 
neral , but not of Vegetable or animal poyfon € 
All which manifeflly evince that fait remain!, 
in the Glafs in fpecie. Add hereunto that ex-- 
per intent of Helmont, Cap. de terra, wk 
thus faith i Si vitri pollinem pluri alkal 
quis colliquaverit ac hutnido loco expo-, 
fuerit, reperiet mox totum vitrum refolv,, 
in aquamjcui fi affundatur Chryfulea, ad :, 
dito quantum faturando alkali fuffecerir : | 
inveniet ftatim in fundo arenam federeeo 
dem pondere quae prius faciendo vitrc- 
aptabatUr. If you melt fine flour ofGlaf. 
with good (lore o/Sandever, and fet them ii 
a moift place , you fhall foon find all the Ghf,. ( 
refolved into water , where unto if you poura\ 
much Aqua-fortis, as will fuffice to faturati 
the Sandever, fhall find the fand prefent 
ly fettle to the bottom in the fame weight which 
was put in at firfl. 

And in this experiment the fait is imbi 
bed j and taken up by the Sandever, and Aqua 
Regis, and fo the component parts analyfed inti, 
their former principles 3 which were before con- 
fufed in the compound. 

A fecond general argument is this , that 
though the faid concrete juyces Hones and 
Glafs ) 
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Glafs, may have fufion in the fire, yet neither 
all (tones, nor all concrete juyees , Metalls ^nor 
S emmet alls have fufion , fuch are Talc and 
Englifh Spaud,fal Armoniack,Tincal, &c. 
Reckoned among ft concrete juyees ; nor Dia- 
monds , Cats-eyes , Agate, Jafpers , nor 
moft other pretious (tones ^ nor Marble • Nor 
many other (tones wherewith the infide of thefe 
furnaces are built. Neither can Mercuric 
amongfi Metalls be ( 'aid to melt , nor amongft 
the middle Minerals Orpiment and though 
moft of them have fufion , yet none of them 
have duel Hi tie, but Metalls onely , and they one * 
ly too, when they have received a great degree 
of cold • for when they are red hot the parti- 
cles of them (tick not together, nor are fa 
Tenacious as Glafs is, which onely whilft it is 
red hot, will with f 'mall force of the breath re- 
ceive any fafhion or figure , and by blowing 
form a cavity, none whereof any of the afore - 
(aid bodies will do • befides metall poured out , 
when melted, will run into many fmall globuli , 
or pieces, but glafs (ticks together in a lump 
even in the furnace it felf, when the pots are 
broken. And this quality of du&ility , and te- 
nacity, I make to be the ejjential difference of 
glafs from all other bodies • nay from all 
other fubftanceS, which have gotten the name 
P 3 of 
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of glafs, as Vitrum Antimonii, Mofcovie 
glafs, and bricks or other ftones vitrified , nei- 
ther whereof will bear this tryal. which ra- 
ther have their denomination from their tran- 
sparency , ( as Vitriolum too hath a Vitro) 
than from their intrinfecal nature and pro- 
perties . But to (jjorten this comparifon,I (hall 
here fet down the proprieties of glafs y whereby 
any one jnay eafly difference it from all other 
bodies, 

1 ’Tis a concrete of fait and fand or 
ft opes. 

2 ’ Tis Artificial . 

3 It melts in a ftrong fire. 

3 When melted ’tis tenacious and (licks to- 
gether. 

4 It wafts not nor confumes in the fire. 

5 ’ Tis the l ail effect of the fire. 

6 When melted it cleaves to Iron , 
See. 

7 ’Tis duRile whilft red hot , and fafhion • 
able into any form-, but not malleable , and may 
be blown into ahollownefs. 

8 Breaks being thin without annealing. 

9 ’Its friable when cold, which made our 
proverb. As britle as glafs. 

i o ’Tis diaphanous either hot or cold. 

II Ti s 
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11 ’Tts flexible and hath inthreeds mo 

turn reftitutionis. v 

12 Cold and wet disunites and breaks 
it, efpecially if the liquors be fait if), and the 
glafs fud dainty heated. 

1? It onely receives fculpture, and cutting , 
from a Diamond or Emery flone. 

14 ’Tis both coloured and made Diaphanous 
as pre t ion* jlones. 

1 5 Aqua fords, Aqua Regis, and Mercu? 
ry, difjolve it not as they do Metalls. 

1 5 Acid juyces nor any other thing extract 
either colour , tail , or any other quality 
from it. 

1 6 It receives policing. 

ry Itlofeth nor weight, nor fubfiance, with 
the longefi and mofi frequent ufe. 

1 8 Gives fujion to other Metalls and foftens 

them. / 

1 9 Receives all variety of colours made of 
Metalls both externally and internally , and 
therefore more fit for Painting than any 0- 
ther thing. 

20 ’Pis the moil ply able and fashionable 
thing in the world, and kef retains the for m 
given. 

21 It may be melted but ’twill never be 
calcined. 

P 4 ' 22 Jn 




ai 6 Obfcrvations on the 

22 An open glafs fill’d with water in the 
Simmer will gather drops cf water on the out- 
jide , fo far as the water reacheth , and a mats 
Ireath flown upon will manifefl) moi fen it. 

23 Little lolls as lig as a Nut fil'd with 
Mercury, or water , or any liquor, and thrown 
into the fire, as alfo drops of green glafs Men 
fly af under with a very loud & mojifharp noife. 

24 wine Seer nor ot her liquors will make them 
muffy j nor change their colour nor ruft them. 

25 It may he cemented as Stones and Metals . 

2 6 . A drinking Glafs fil’d, in part with water 

( Being rul’d on the Irmwith the finger wilted.) 
yields Mu feed notes , higher or lower, accord- 
ing as ’ tismoreor lefs full , and makes theli- 
quour frisk and leap. 

Antiquity of Glafs. 

C oncerning the Antiquity of Glafs y our 
Author here fetch eth it from Job Chap. 
28.V.17 .Who inthis Chapter from v.i^jothe 
2o rh compares wifaow to the choice f things-, and 
inthis 17 th v. faith, Cold and Glafs fhali not 
Le equalled to ir.^tf our Author from the Vul- 
gar Latine tranllation, the Scptuaginr,Hie- 
rem, Sends ,Elias in ro Menclatore.Hicron. 
Pineda, Biblia Tigurina, & Syriac, tut la* 
cinth in the Arabick tranflation. 
CryftalljChaldce, Santcs, Arias Mon- 
tana, 
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tanus, Fcrllcrus. The Hebrews »fowNi- 
cetas follows , and the King of Spains edi- 
tion, and fo the Englilh trarflation. 

A hone more pretious than gold, as 
Pagninus from Rabbi Levi Kimhi. 

A Looking gLfs, as the Thargnm ren- 
ders it ; perhaps hecaufe in that time or age 
Looking-glalks were frft invented and high- 
ly valued s leing made of precious materials, 
aid fo Munccr reads it. 

GJafs of Cry Rail, Vitrum Cryftallinum, 
Ccmplutcnfis. 

A Peril, as Vatablus. 

ADiaincr.d, Pabbi Abraham , Rabbi 
Mardocai, Pagnin, Cajetan , the Italian, 
5 panifh, French, High and Low Dutch. 

A Pyropus or Caibur.cle , or feme fuch 
neat and precious Gcnm, as others, fo Pineda : 
But loth thofe are the fane name of one (lone, 
which the Ancients gave to fuch a gemm as 
would fhine ly night, lut there's none fuch in 
nature, & the later writers take the Ruby for it. 

The reafen of this difjerence in the tran- 
flators , if , lecaufe the Original word Ze- 
chuthih comes from the root Zacac which Jig- 
nipes to purific , to cleanle, to fhine, to le 
white, and tranfparenr. 7 he fame word is 
applied to Frarkircenlc, Excc*. 30. 34. and 
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if rendred by the Septuagirit , Pellucid, 
Jience ’tif manifefi why fo many rendrings of 
the text , fince the word in general fiignifieth 
cnely what’s tranfparent and beautiful , there- 
fore the tranflators might apply the word to ary 
thing which was of price and value, for fo the 
text requires , and tranfparent too , for fo the 
'Word requires. But it feems to be neither 
Diamond, Carbuncle, nor Iacinth, for thofe 
are Mentioned in Aarons Breife-platc, Exod. 
28. and this word here not to be found in 
that Chapter. Nor Giafs nor Cryftal , be- 
caufe dwould feem incongruous , that thofe of 
fo mean a value fhould be brought into compa- 
rifon , the former being made of Materials ve- 
ry common , and the latter could not but be vul- 
gar. Befides , ‘tis probable this word fubjoyned 
to Gold, was added after it for amplification. 
Add hereunto , that Giafs is no where mention- 
ed in the Old Teftament, though frequently 
in the New by S. Paul, S. J amcs, and in the 
Revelation. And indeed who can imagine 
that a thing fit for fo many illuflrations , and 
comparifons , and of fo common ufe, could be 
pafjed by in (Hence , if known, by the Scripture 
fo full of elegancies in this kind l And there- 
fore 1 judge it meet to keep the general word , 
and not to confine the fenfe to one pretious and 
... • , tran- 
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tranfparent (love , or thingy but to extend it 
wider to all things that have thofe two pro- 
perties in them. But too much of this in me(Tc 
aliena. 

AriRophancs feems to be the fir ft that men- 
tions this word ictK ©- 1 , now rendered Glafs j 
for in NubtbuSj Aft. 2. Seen.!, he brings in 
Sthrepfiades abuftng Socrates, and teaching 
him a new way to pay old debts ,viz.by placing a 
fair tranfparent Rone lold By the DruggiRs, 
and from which they Rrike fire, betwixt 
the Sun and the acculation brought in wri- 
tingagainfi him , for the Sun would foon 
melt away the letters of the accufation, 
which ftone Socrates readily call’d 
Whereon the Scholiafl thus , DruggiRs fold 
precious Rones as well as Medicaments. 
And that the Antients call'd ' xPi° v » ( the 
fame with xf ) Cryflall. That Ho- 
mer knew not the name , and that with him 
and the Antients , the word Ele&rum was 
ufed , the Scholiaft there teftiftethy though he 
himfeif clearly clefcriles our Glafs in thefe 
words. We properly call that Glafs which 
being melted by fire from a certain herb 
burnt to prepare certain veffels. Hefichius 
hath not the word in this fenfe.but Hya- 

len, Hyalon, Hyaloen 3 {hining and Diapha- 
nous. 
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nous. The Etymologift hath it in this fenfe 
and fetcheth the Etymon from ffeiv 3 to 
rain 3 from the likenefs it hath to ice ( which is 
congeledrain or water) in confiftence and Dia- 
phaneity, and in this fenfe 3 as fame Glafsfrom 
glacies ice, Ariftotle hath twoProblems of Glafs , 
Jfr/^Why we fee through it,Se&. 2. 61 , fe- 
condly. Why it cannot be bended. Now if 
thefe Problems were Ariftotels ( as learned 
men doubt whether they are or no ) then this 
feems to be the mofl Antient piece of Antiqui- 
ty for Glafs. For neither in the Antient 
Greek Poets nor Orators fhall you find any 
mention of Glafs 3 though a thing Jo fit for their 
purpofe s as was abovefaid. And note the 
ambiguity of the word for Crj- 

fial was fo call'd as the Scholiaft above 3 and 
Hugo Grotius, and thefe names are wont to be 
mixed by reafon of the likenefs of the things , 
and Gorrsus faith 3 that 3 a certain kind of 
Yellow Amber, and tranfparent as Glafs, 
was call’d by fome Hyalus. The firjl then 
amongfl the Greeks, that without queftion. have 
mentioned Glafs are Alex. Aphrod. who thus 
faith 3 As the Floridnefs of a colour is feen 
through Glafs, and yet more clearly , lib. 1. 
Prob!. Glaffes in the winter in vehement 
2nd ludden heat coming upon them,break, 
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and again , to break the Body of the GJafs,;' 
And Lucian mentions very large drinking, 
vejjeb of Glafs. And Plutarch in bis Sym- 
pofi&ck, faith, that fire of Tamarisk wood 
is fitted to form Glafs. 

That the Egyptians were skilfull in this 
Art, appears byVhv'ms Vopiicus, quoted by 
Marcel. Donatus, in thefe words , Alexan- 
dria a City rich, fruitful, wherem no body 
lives idle , fome Blow glafs, others make 
Paper, &c. Though Kichcr in his Oedipus, 
writing of the Egyptian Arts, mentions not. 
this. 

Lucretius amongfl the Latine Poets, is the 
firft I find mention Glafs , whofe Perfes I [ball 
add , becaufe they give his account of it’% 
tranfparency. 

nifi reBa foramina trdnani 

Qudlia funt vitri, I.4. 602, 603. and again, 
Atque aliud per ligna,aliud tranfire per Aurum, 
Argentoq 3 for as, aliud vitroq 5 meare, 1 . 6. v* 
9 % 9>99 o. 

But downwards all the other Poets. 

This Art was unknown to America , and 
all Afia , except Sidon ,and China, who of late 
have learned to make it very perfpicuous of 

Rite* 
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Rice, but very brittle , and therefore not to be 
compared at yet with ours , though it come neer 
it. Atlas Cinicus, pag. 6 . 

But to decide this controverfie , ’tis manifef 
that Glafs could not be unknown to the' Anti- 
ents, and mu(l needs be as Anticnt as Pot- 
terie it felf 3 or the Art of making Bricks, 
for fcarcely can a Kill of Bricks' be burnt , or 
a Batch of Pottery ware be made , but fome of 
the Bricks, and ware will be at leaf fuperfi- 
ci ally turn a to Glafs. And therefore without 

doubt ’ twas known at the building of the 
Tower of Babel , and as long before as that 
Art was ufed i and likewife by the Egyptians : 
for when the children of Tfrael were in capti- 
vity , we read that making of Bricks was & 
great part of their bondage. And of this na- 
ture muff that Foffil Glafs be } whereof Ferant 
Imperatus, lib. 25. cap. 7. thus faiths Glafs 
like to the Artificial is found under the earth 
in places where great fires have been , neither 
whereof , (truck yield fparks oF fire. Other 
GlaJJes are found in round clots like ffre- 
ffoneS , fhining in the breaking , and trernfparent 
with greenefSy which in fhew refemble Colo- 
phonia , and thefe Struck fparkle like ffre- 
ffohes. From which notwithstanding they are 
different 
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different as well in their Vegetation proper to 
fire- (tones, as alfo in fhining,and much quicker 
melting , proper to Glafs. Of thefe faid Glajjes 
fome are brittle, others folid, the brittle or 
crumbling , put in the fire , (well, and take the 
fhdpe of white pumice-ftone , and afterwards 
the joining of Artificial Glafs : But thofe 

which are continued and folid , by a fmall 
change from the fire , pafs from blacknefs to 
white Artificial Glafs. This Fojfd Gjafs is 
wrought by the Americans to make holes , and 
cut in fie ad of Iron. So far he. And happily 
of this fort of Glafs, was a piece thereof, which / 
lighted on at S. Albans , an antient garrifon 
of the Ro mans , which I ffruck off from a Ro- 
man Brick, ’tisof the fame colour and fub~ 
fiance with what appears in ours at this day. 
And no doubt but this Glafs was more fre- 
quent in their Brick than ours, for they temper- 
ed their earth two years together, and Jo it 
wrought more firm, and clofe •, bffides,they burnt 
them better. And this vitrification of earth 
made into Bricks, is not onely at the firft burn- 
ing of them , but alfo as Imperatus obferves 
might be from great fres , to wit fuch as are in 
lime- Kils, and Potters Kits , fuch as were mof 
Antient in Afia and Africa, for in thofe the 

Bricks 
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Bricks ufua’ly Pitrifie. But I have not heard 
nor feen any of them V itrified in the firing of 
houfes built therewith. For it fee mi thatonely 
a fire made with layers of dried crude Bricks 
burnt in the fire, can produce this ejfeft, or elfe 
by the way of Reverberation in furnaces where 
moft vehement clofe & continued fires are made. 

This Glafs lay long in the earth , though 
Helmont affirms that Glafs there diffolves,pu- 
trifes and turns to water , in few years, which 
though true in our finer Cryfial, as to the faline 
party yet ft terns not fo of Glafs in general. 

As for the way mentioned by our Author 
found out by Merchants , it feems not very cre- 
dible , fince the continual burning of Kill in 
Spain and E^ypt , for Birillia and Polve- 
rine, and of Kelp, and other Materials for 
green Glafs with us, in greater quantities \than 
the faid Merchants did to drefs their provi - 
fion y and confequently a (Ironger and more lad- 
ing heat raifed thereby /did never produce Glafs 
in any place or time what fever-, nay the firong 
and clofe heat of the calcar , cannot produce it , 
Perhaps thofe that refine Met alls from the Ore, 
whereof Tubalcain was the inventor or Anti- 
ent Chymifts, could not but both in their fur- 
naces and from their Metalls long wrought 
Upon by the fire } objerue Glafs alfo, 

Amwgfi 
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Amongf thofe Chymifls , wo/? dntient 
feem to be Egyptian Princes , *r/;o all front 
Hermes Trifmegiflus downwards profejjed 
this art , indeavouring at an univerfal Medi- 
cine j ?#f fuppofed tranfmutation of Me- 

tails ^ as Kircher bis Alchymia Hiero- 

glyph. affirms’. Now this attempt could not be 
without great fires and furnaces , which rriuft 
atfome time or other run into Glafs-, and their 1 
materialls alfo mufl do the like. 

So that it plainly appears by what hath been 
[aid) Glafs mufl be known from great antiquity 
But the art of making and working Glafs feems 
by what hath been faid to be of later invention , 
and thefirfi place mentioned for the making of 
it to be Si Jon in Syria, which was enobled for 
; Glafs-houfes and making of Glafs 3 as Plin.1.3^. 
cap. 2 6 . And that Glafs was made in the time 
of Tiberius ( the firfl we read of dmongft 
Romans) ’tis apparent by the hi (lory of the 
man whom Plin. relates he put to death for ma- 
king Glafs malleable } of which hereafter. 

Of the life of Glafs. 



1 2V Dotnefiick affairs it fnakes drinking vef- 
-*■ fels ^infinite in fafbion^ colour, JargnefS , the 
Earner for Rhenith wine , for Sapk, Claret i 

Beer$ 






2 2 6 Observations on the 
Beer , plain, moulded , coloured in whole or in 
part. Bottles and other vejjels to keep Wine , 
Beer, Spirits, Oyls, Powders, wherein you may 
fee their Fermentations , feparations, and what- 
soever other changes nature in time worketh in 
any liquours , the clear nefs andgoodnefs of them. 
Beftdes difhes to keep and to ferve up fweet- 
meats, glafies to me afire lime , Jleek-floneS for 
Limen, Ornaments for jludies , and Prejjes, 
windows to keep us warm and dry , and to admit 
Light into our dwellings, which pa ( sing through 
coloured Glafs, it tingeth with the fame colour 
whatfoever lyeth in oppofition to the Sun. And 
laflly Looking-glafjes , the delight and bufitnefs of 
Narciflus and his followers. 

In Phyfick , Convex SpeBacles for aged 
perfons, and Concave Gfajjes for fuch as are 
Purblind, and cannot fee unlefs the objeB be 
placed neer their eyes, contrary to the former , 
beftdes Cupping- glafies, Urinals, and to draw 
Womens -breads, in preferving the eyes of En- 
gravers, and Jewellers, when they work fome 
fmall and accurate work, and alfo for delight , 
in Magnifying,to make artificial eyes ' for Or- 
nament f Diminifhing, Dilating , Lengthning t 
and Multiplying ObjeBs , and varioufly chang- 
ing their figure , and Situation , and by various 
placing of them to work afionifijment and fear 
in 
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n the Vulgar beholder , w* in 

Jchottus Opticks , Catopticks , Catop- 
rocaufticks, Catoptrographicks , Diop- 
ricks,<*«i Tclelcopicks, who hath there col- 
eBed out of Kircher, Porta, and other Aii- 
hors whatfoever is rare and admirable. 

In djlronomle , what grange wonders and 
lifcoveries have thofe Telefcopes wrought , 
invented by Galileo or Scheiner ( for they 
>oth contend about it ) and fince exceedingly 
mmotedby sir Paul Heal an honour to the 
Englith Gentry , and the mofl learned Huge- 
fiius, the incomparable Hevclius, and by^L u- 
ftachio Divini at Rome l The ufe wioereof 
)ath made the Doctrine of the Heavens very 
tear , daily detecting new Stars and new 
Vorlds, things wholly unknown to the ancients, 
>e(ides their ufe by Sea and Land , for Sea-men , 
Souldiers^and all other Perfons , to difcern , 
md diftinguifb things at diflance ♦ Hereunto 
add that excellent Sphear of Glafs , whereof 
Claudian writ that witty Epigram, which take 
Englifhed by M. Randolph. 

love law the Heavens fram'd in a little glafs s 
And laughing , to the Gods thefe words 
did pafs, 



Comes 
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Comes the power of Mortal cares fo far ? 

In brittle Orbs, my labours afted are, 

The ftatutes of the Poles,the Fates of things. 
The laws of Gods the Syracuflan brings 
Hither by Art ; Spirits inclos’d attend 
Their feveral Sphears, and with fet moti- 
ons bend 

The living work j each year the feigned Sun, 
Each month returns the counterfeited 
Moon, 

And viewing now her world, bold induftry, 
Grows proud, to know the Heavens her 
* fubjeft be, :f ! ; 

Believe Salmonius , hath falfe thunders 

thrown, - J 

For a poor hand is natures Rival grown.’ 

The reafon of this Fahrick , why made of 
glafs Card, in his Book of Subtilties gives at :i 
Urge. 

In Philofophy the DoHrine of Reflexions ,*j 
and Refractions , to difeover the effects } • and af- 
fections of air and water , and other hquoursy 
and their various motions , in Tubes and. 
Syphons. Experiments of a vacuum with 
Mercury, as alfo infinite experiments of ra- 
refaction and condenfation , in Thermof- 
copesfln the Hydraulic ks 3 and Pneumatitks, 
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in the Florentine and Roman experiments^ 
and alfo the Magdeburgical, which gave oc- 
casion to that rare invention cf M. Boyle, 
whereby he hath demonfrated fo many rare 
conclufons, and tryed fo many fngular experi- 
ments, which have made him famous here to 
all natives , as alfo to all forein Emlajja- 
dours and learned men abroad. 

Neither may I omit Burnt ng-glaffeS 9 mr 
thofe for the admiffion of fpecies into a darkned 
room, whereby hath been taught the true nature 
of vifon by Plempius and Scheintr, and alfo 
by other Glafjes the demonftration of the gene- 
ration of the Rain-bow by Dcs-Cartes. 

Neither may I forget thofe Beads, Bracelet?, 
Pendants, aud other toys , which have procured, 
us good (lore of Gold from Guincy, adorning, 
the Nofes , Ears, Lips, Rifs and Legs of that 
nation. ... 

Glafs alfo affords us Ornaments for cur 
houfes and Churches , wherein all natural and 
artificial things are fet out, to the life , in mofl 
glorious and Oriental colours. 

We ho all conclude with that Triangular Glafs 
call'd the fools Paradife , though ft for the 
wits of wifer men, which reprefenteth fo lively 
Red, Blew, and Green, that no colours can com- 
pare with them. And [ball relate out of Ta- 
£> 3 gaulcius 
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gaulcais in what great account the wifefl nation 
accounted the Cl indcs had of them, Riccius 
the Jtfuite fell fick at the City Tanian in 
China, of a moft dangerous ficknefs , But his 
friend Chiutaifo performed fo good offices to 
him , that within a moneth ( which time he flat d 
there ) he recovered his (Irength fo well that he 
feemd flrcnger than he had been before. y 
Riccius recompensed his friends civilities 
amongfl other prefents with a Triangular 
Glafs , wherewith he was much delighted , and 
to add feme Bate to the Glafs , he put it in a 
Silver cafe , and faflned Gold chains to the 
buttons at the end of it , writing an elegant 
Encomium on it , whereby he endeavoured to 
prove that this Gem was a fragment of that 
matter whereof the heavens are made. Thefe 
Ornaments caufed many to define it , for not 
hng after one is faid to have offered five 
hundred Crowns for it. But he then refufed to 
fell it , though he much de fired to do fo for 
this reafion onely’j lecaufe he was rot ignorant 
that fuch a Glafs was a prefent for the King y 
find he feared the buyer would prevent Ric- 
cius by fending it to him , and that the novel- 
ty being pafjed ’twould be lefs efleemed by 
that Emperour, But afterwards when he knew 
that fuch agifthad been preferred to the King, 
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and having fomewhat encreafed the price, he 
fold it , and with that fum paid many debts 3 
and thereby obliged his fociety. 

Concerning the malleability of Glafs , where- 
on the Chymijls build the pofjibility of making 
their Elixir, take their weak foundation from 
Pliny, lib. 3 6. cap. 2 6. They report, faith 
he, that when Tiberius was Emperour, 
there was invented fuch a temperament of 
Glafs that it became flexible, and that the 
whole fhop of the Artificer was demoli- 
fhed, left the prices fhould be abated of 
the metalls of Brafs, Silver and Gold, and 
this report was more common than cer- 
tain. Now Pliny liv'd in the time of Ve- 
fpatian, who was the third Emperour from 
Tiberius, fo that it appears this report conti- 
nued long. Many after him relate the fame, 
though with fome difference. Dion Calfius, 
lib. 57. thus , At that time when a very 
great Portico at Rome Inclin’d to one fide, 
a certain Architect ( whofe name is un- 
known , becaufe C‘ e f ar through envy for- 
bid it to be regiftred ) ftrangely fet it up- 
right, and fo firm’d the foundations on eve- 
ry fide, that it became immoveable; Tibe- 
rius having pai’d him banifhed him the 
City, but he returning (as a fupplicanc) to 
hf 4 the 
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phe Prince, wittingly let fall a cup made of 
Glafs, and when it was broken remade it 
with his hands, hoping thereby to obtain 
pardon ; but for this very thing he was 
commanded to be put to death, Ifidorus 
affirms that the Emperour in a chafe hurl’d it 
upon the Pavement , which the Artifi took up 
being batter'd , and folded like a vejjel of 
Brafs , he then took a Hammer out of hts Bofotn , 
and mended the Glafs , which being done the 
Emperour f 'aid to the Artifi , doth anyone 
cite know this way of making Glafs,? 
when he had denyed it with an oath , Ca’far 
commanded his head to be cut off , lefi this 
being known. Gold fhould be e fie erne d as dirt, 
and the prices of all metalls fhould be aba- 
ted. And indeed if vejjel s of Glafs did not 
break they would be better than Gold or Sil- 
ver. Thefe three grave Authours, Pancirol- 
lus and others follow , onely telling it as a 
hear- fay •, but Mathejius, Goclenius , Va- 
Jeiifis, Quatriami, Libavius, and all the 
tribe of the Chymifls^ ajjert it with great con- 
fidence, a firming that it was done by the vertue 
pf the Elixir • but for all this confidence of 
fheirs , Pliny onely relates this fiory with a 
if runt, they report, and with a fama, the report 
F0 , and thirdly, crcbrior quam ccrtior, 
more 
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wore cornmon than certain. Which thrice re- 
petition of fuch like words , f efficiently argue 
his f mall belief of the jlory . It had keen e- 
nough to have introduced this improbable re- 
lation the ufual way with a ferunt, and hereby 
fuffciently have provided for his reputation, 
but he fuperadds de proprio, fama crebrior, 
&c. which at moll proves onely that fome 
fmall credit was by fome few given to it, bat 
ex vi verborum a disbelief in the wifer fort. 
For what can fuch words as thefe ( they fay 
fuch a thing, but the report is moft un- 
certain ) import fut a diffidence in the relator > 
And ’twas but a fama, no Natural/' (l , Poet, 
nor Hijtorian deliver it, no record of the -per- 
fon,nor unufral pun/ foment, which is flrange , 
when their Books abound with olfervat/ons of 
whatfoever rarely happened. And is it pro- 
bable that the Emperour himfelf floould not lay 
up this Glafs as a fecret in his choice ft Ar- 
chives, and have tranfmitted it down to his 
fuccejjors, as a thing worth the keeping , being 
the prft of that nature ever made in the 
world , and perhaps the Iasi, the Artifl being 
put to death i And yet within a few years all 
this moft rare invention, and jirange punijh- 
jnent vaniflo into a report onely . All then was 
fat vox populi and Romani too , nay, of the 
cruelty 
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cruelty of a Nero too, all which might eafily 
keep up this Fable. But why did Pliny then 
relate it ! Surely , to pleafe and follow his 
genius, which was to commit to writing what - 
foever was rare in Art and Nature, as his ne- 
phew in his Epiflles , and this prefent work 
witnefs. Now on this account he might take 
occafion , in a thing perhaps he judged not impof- 
fible, to commend that prefent age ( fJjould af- 
ter times produce any fuch effedf) and foa- 
feribe the invention thereof to his own nation . 
Bejides ’twas but fuch a temperament of Glafs 
1 that rendred it flexible. And is it cre- 
dible that after ages fhould not light on't , 
efpecially in a thing fo commonly praBifed, and 
whereto fo few, but two materials onely are re- 
quired <? Or what means , fame, by the under- 
valuing of Gold and Silver } / confefs I fee 
no inconvenience to the Emperour , nor his 
Gold and Silvers value, by this invention, but 
many ways advantage, nor any force of confe- 
quence in Oefars words. But fo much of 
Plinyes testimony. And what fhall the bor- 
rowers from him gain more reputation than 
the firfl relator gave it l Surely no, efpecially 
fince they have made fuch a commentary on 
PI in vs text the words will not bear , and have 
with additionals moulded it into a formal re- 
lation. 
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latien. Fliny faith) ut ficxibile diet, that it 
might be flexible . D on comments* the man 
remade a broken Glafs, One degree to mal- 
leability, but Ifidorus competes it faying , 
with a Hammer he mended it. Hereby you 
may fee the degrees horn this opinion came into 
the world, and by what fl range piectngs varia- 
tions and interpretations, it hath been foment- 
ed to make that feem credible to after ages ^ 
which Pliny relates as a vulgar tradition, ad- 
ding thereto a cenfure of uncertainty. Which 
thefhymifls to keep up the opinion of their 
Omnipotent Philofophers flone, omit, and turn 
Plinys flexibility into malleability, As if 
there were no difference betwixt flexible and 
malleable, whereas all bodies are in feme de- 
gree, or other flexible , though none but me- 
talls malleable. A green flick , MufcOvie 
Glafs, and infinite other things will bow very 
much, whereon the Hammer , notwithflanding, 
hath no effefi as to dilatation, and formation 
into thin plates, fuch as things call'd properly 
malleable have. And that Glafs is in feme de- 
gree flexible of it's felf ’ tis apparent, for fine 
CrjJhll Glajjes made very thin, and well an- 
nealed, will bear feme [mall, yetviflble bend- 
ing. And 1 have had Tubes made twelve 
foot lens and longer for the Mercurial ex- 
periment. 
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per i men t, which being filled therewith would 
bend exceedingly. So that lam prone to think 
that if there were any thing at all in this nar- 
rative of PJiny it might be this , That where, 
as their Glafs before this time was mojl brittle, 
as being made of Salt-peter , and the art of 
annealing it (not mentioned by Pliny) unknown 
and confequently mu (l break with the fmallef 
force j Now this Artist might invent and fhew 
fuch Glafs as might accidentally bear a fall, or 
greater force , than what was formerly made , 
by making it of Kali, and fuper adding the way 
of annealing it. which might give occafrn to 
fame, whereof Virgil , parva metu primo 
mox fefe attollic in auras, to add fome cir- 
cumfances ( which is mof common with the 
vulgar ) and fo to form this fiory related by 
Pliny. 

Now as to the pofibility of making Glafs 
malleable , I fnd not one argument, befides this 
report , unlefs by the Chymilts who prove it 
per Circulum, reafoning from their Elixir to 
Glafs , and from Glafs to the Eiix'r. And 
finely twere more feafble to make the one 
than the other. For in the making of the E- 
lixir the production is tale ens ex non tali 
entc, there being no ref fence, and incapacity 
tn the matter ex qua. But in Glafs quite 
other- 
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ctberwife , for ’tis of it's own nature the mojl 
brittle thing in the world , and to make it 
malleable, a quality quite contrary to it's na- 
ture mufl be introduced. BefideS diaphaneity 
is a property not communicated to any thing 
malleable , and who would call that Glafs , 
that were not transparent l As well may one 
name that Gold which is not ponderous nor 
malleable, as that Glafs which is malleable 
and not tr an f parent. Add hereunto, that the 
nature of malleability ccnfiffs in a clofe and 
throughout adhafjon of parts to parts , and 
a capacity to the change of figure in the minu- 
tefi parts. Both which are inconfifient with 
the nature of Glafs. For the materials of 
Glafs, Sand, and Salts, have fuch figures as 
feem incapable of fuch adhrefion in every 
part one to another. For all f 'alts have their 
determinate figure which they keep too, in their 
greatefl folutions and aBions of the fire upon 
them , unlefs a total defiruBion be wrought upon 
them> as many infiances might evince , and that 
figure is various according to the Salts. Salt- 
peter, and all Alcalizatc-falts are pointed, 
and by their pungency, and caufiicknefs feem to 
be made up of infinite flsarp pointed needles. 
And as for Sand the figure thereof is various , 
nay, infinite, as it appears in Microfcopes. 
Now 
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Now how can any man imagine that fact) va- 
riety oP figures in Sand can jo comply with the 
determinate figures of Salt as to touch one an- 
other in minimis, which is necejjary to make 
it malleable l whereas to make it Glafs 'tis 
enough that thofe two touch one another at 
certain points onelfy whereby fucb an union is 
formed , which is necejjary to denominate Glafs , 
but wholly incompatible with malleability. 
And this union is that which makes in Glafs 
Pores , from whence comes it’s diaphaaeity 
as you have heard from Lucrer. BefideS 
fomething faid before , declares that they both 
remain the fame in the compound they were 
before. I fhall conclude this argument , and 
fay , that I conceive that nothing but the E- 
Jixir will perform this effeil, and that both of 
them will come into the world together . 
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Of the Furnaces . 

B E fore we enter upon the Art it’s felf, 
’tis neceflary to deliver the manner of 
their Furnaces , and their leveral inftru- 
ments, and alfo how their Metalls when 
refined muft be wrought, all which arc 
pretermitted by our Author, though necefla- 
ry to be known by the Reader. There are 
three forts of Furnaces as Agric. de re me - 
tallica diftinguifheth them. The firft the 
Calcar, fornax calc aria is made in thefa- 
ihion of an Oven, ten foot long , and fe- 
ven broad , where wideft , and two foot 
deep. On one fide thereof, they have a 
trench about fix inches fquare, the upper 
part whereof is level with the furface of 
the Calcar , feparated onely from it at the 
mouth by bricks fome nine inches wide. 
Into this trench they put their Sea-coal, 
the flame whereof pafleth into all the parts 
Of this Furnace , and reverberated from the 
roof upon the Frit , over vvhofe furface all 
the finoak flieth very black, and goeth out 



240 Of the Furnaces. 

of the mouth of the Calcar. And the 
Conciator never Airs his Frit till the fmoak 
is paft. The Coals burn ( as in other Fur- 
naces) on Iron grates, and the allies fall 
thence into the athole, which is level with 
the floor. Th e Conciator (call’d in the 
Green-glafs houfes the Founder ) is he 
that weighs, and proportions the Salt , or 
allies , and Sand, and works them with a 
ftrong fire till they run into lumps, and be- 
come white , and if the Metall be too 
hard, and confequently brittle, he adds fait 
or allies, and if too loft, fand , ftill mixing 
them to a fit temper, which is onely known 
by the working of it. According as the 
Frit is prepared , he draws it out of the 
Calcar , and when ’tis cold lays it by for 
ufe. He doth not here call water upon 
the Frit , nor water it with Lee, as our 
Authour enjoyns, and after fome few days 
ufeth this Frit to make metall. Which 
when ’cis melted in the pots, in the work- 
ing Furnace , with a [pare , he rakes and 
ftirs and mixeth well the Metall , when 
the fquare is red hot, he puts it into a pail 
of water, for otherwife the Metall will 
flick to it. With a Ladle he takes out the 
Sandever y ot empties the Metall from one 

pot 
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pot into another. And with his Pcrteglo 
he lcums the Glafs, and with the Spiei (an 
Iron pointed and hooked at the cud) he 
takes Metall out of the pots for proofs 
or ElfayS) to fee whether the colour be 
good, and the Metall fit to work. Some 
anneal their pots in this furnace, as Avric^ 
The fccond or working furnace is that 
where the pots are let, to which belong 
the fire place, and afh-hole. This Furnace 
is round, of three yards Diameter , and two 
in height, arched above, roundabout the 
infide whereof, 8 or more pots are let, anti 
on thefc the piling pots^the number of the 
pots is always double to the working 
Boecas , that each Mailer may have one pot- 
defined, and to work out of , and another 
lor Metall to refine in whil’ft he works out 
the pot which hath refined in it •, it hatf> 
two partitions, the lowcrmolt feparateth 
[the pots from the fire place, in the center 
whereof there’s a circular hole made with 
Iron grates fourteen inches or more in 
diameter, through which the flame pafl'eth 
from the fire-place into this furnace ^coni 
vvhofe arched fides and roof ’tis reverbe- 
rated into the melting pots- the fecondt 
partition divides this from the 

K '"id 
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to this furnace belong thefe holes , firft, 
j Socca, the working hole, by which the Me- 
tall is taken out of the great pots , and by 
which the pots arc put into the furnace, 
this is ftopt with a cover , made with lute 
and brick, removable at plea(ure,to pre- 
ferve the work-mens eyes from the vehe- 
ment heat of the fire ; this hath a hole in 
it more than a palm wide , by which the 
veffels are fcalded as often as ’tis needful. 
To this Eocca belong the Halfwella's which 
are certain hooks, fattened to the fides 
of the furnace , whereon to reft and turn 
their veffels when they fcald them. 2 . Boc- 
carellas, one on each fide of the Eocca, ly- 
ing almoft Horizontally with it, out of thefe 
the Servitors take coloured or finer Metall 
from the piling pot. 3- Ovens or holes 
next the Leer to calcine Tartar , Iron, &c. 
One on each fide lying level with the Bocca. 
To this alfo belong the fire place, having 
two Tizzonaios or ftitchcs, one on each 
fide of the furnace, by which a Servitor 
night and day puts in Coals to maintain 
this Feftal fire. Thefe are made with Bricks. 

Thefe furnaces are varioufly made in fe- 
veral places, and to ftrcngthen them arc 
arched with five or more arches , yet all 

three 
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three are neceflary in all Cry fall Glafs- 
houfes. See variety of them, Agric. dere 
Metall. 1 . 1 o. Libav. Comment. Alchem. fart, i . 
l.i. c. 20. Ferant. Imperat. 1 . 12. c. 14, 15. 
Porta l. 6 .c. 3 . 

The Green Glafs furnaces are made 
fquare ( whereas the former are circular, 
but where the Leer takes off an arch there- 
of ) having at each angle an arch to 
anneal their GlafTes. 

The Leer ( made by Agricola , the third 
furnace , to anneal and cool the veffels, 
made as the fecond was to melt the Me- 
tall, and to keep it in fufion ) comprehends 
two parts, the tower and leer , The tower is 
that part which lies dire&ly above the 
melting furnace with a partition betwixt 
them, a foot thick, in the midft whereof, 
and in the fame perpendicular with that of 
the fecond furnace , there’s a round hole 
(Imperat. and Agric. make it fquare and 
fmall ) through which the flame and heat 
pafleth into the tower * this hole is call’d 
Occbio or Lumella , having an Iron ring 
encircling it call’d the Cavalet or Crown, 
on the floor or bottom of this tower the 
veflels fafliioned by the M vs are fet to an • 
neal r it hath 
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pofite to the other, to put the Glalfes in^s 
loon as made , taken with a Fork by the 
Servitors, and fet on the floor of the tower & 
after fome time thcfc Glaffes are put into 
Iron pans ( 4 gric. makes them of clay)call’d 
Fr aches , which by degrees are drawn by 
the Sarole man all along the Leer, which 
is five or fix yards long, that the Glalfes 
may cool Gradation , for when they are 
drawn to the end of the Leer they become 
cold. This Leer is continued to the tower, 
and arched all along about four foot wide 
and high within. The mouth thereof en- 
ters into a room, where the Glaffes are ta- 
ken out and fet. This room they call the 
Sarofel , and the Sarole- men thofe who 
draw the Fraches along the Leer , and take 
them thence. 

For green Glafs on two oppofite fides 
they work their Metall, and on the twoo- 
ther fides they have their Cal cars, into which 
linnet holes are made for the fire to come 
from the furnace, to bake and prepare their 
Frit , and alfo for the difcharge of the 
fmoak. But they make fires in the arches, 
to anneal their veffels , fo that they make 
all their proccfs in one furnace onely. 

The Hones wherewith the infide of thc-fe 
furnaces 
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furnaces are not brick , ( for thcfe would 
Toon melt down intoGlafs, as alfo other 
fofterdones) but hard and Tandy, which 
Imperat. calls Pyramachia i (uch are brought 
from New-caftle , they will drike fire, one be- 
ing (truck againft another, and are of a whi- 
tifh colour. And yet thishard (tone frequent- 
ly rends in a quarter of a year , or el(e 
furrows will be made in them. The out- 
fide of thefe furnaces are built with brick. 
The heat of thofe furnaces 3 is thegreateft 
that ever I lelt, and I have obferved draws 
put in three days after the extinction of 
the fire foon converted into a flame. The 
workmen fay ’tis twice as ftrong as that in 
the other Glafs-furnaces. 

The melting-pots come next to be treated 
of , and are made of clay fetched from 
Furheck in the I(le of fright , the very fame 
which makes Tobacco pipes. This clay be- 
ing well wafhed from all impurities is cal- 
cin’d in a furnace for this purpofe, and then 
ground in their Mill into a fine powder s 
which being mixed with water is trod with 
their bare feet till it come to a good con- 
fidence, fit to mould , which they do with 
their hands, and when fafhioned, dry them 
in a convenient place 3 and afterwards an- 
R 3 neal 
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neal them in or over the furnace. Butthofe 
for Green Glafs are made of Non-Cuch clay, 
mixed with another clay brought from 
jvorcejierjhire , which bears the fire belter 
than that of Nonfucb , but both together 
make the beft pots. Thefe pots are fill d 
with Metall, and ftand level with the Bocca. 

Two forts of pots are ufed in Cryflal fur - 
naces, a greater which will hold three or 
four hundred weight of Metall, thefe are 
an inch thick , and at the bottom, ncer 
two, deep two foot , and above twenty 
inches broad ac the top, but much nar- 
rower at the bottom. The fecond fort of 
pots they call filing pots, becaufe fet upon 
the greater, into which they put their finer 
or coloured Metall for rigarines or other 
works. 

The laft bufinefs will be to fhew the 
manner of working Glafs , which take 
from Agnc. de Metall /, 2. with fome ad- 
ditions. The Servitor when the Metall is 
fufficiently refined , puts his hollow Iron 
into the pot, and turning it about, takes out 
enough for the veffcl or work ’tis intended 
for, the Mettal flicks to the Iron like fome 
glutinous , or clammy juice , much like 
but more firmly than Turpentine or Treacle 

* /I \rn vs 
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taken by tradefmen out of their pots. The 
figure it takes on the Iron, is roundilh, and 
whil’ft ’tis red hot the Servitor rouls it to 
and fro on a Marble that the parts thereof 
may be more firmly united ; And then 
gently blowing into his hollow Iron rai* 
leth the Metall juft as blowing doth a 
bladder or glove. As often as he blows 
into the Iron ( and that tnuft be very of- 
ten) fo often he removes fuddenly the Iron 
from his mouth to his cheek , left he 
fhould draw the flame into his mouth, 
when he reapplies it to the Iron. Then he 
takes his Iron and whirls it many times a a 
bout his head, and fo lengthens and cools 
the Glafs, and if it be needful for his de- 
figns, moulds in the flamplrons or flats the 
bottom by prefsing it on the Marble ; And 
then delivers it to the Mafter workman, 
who with a gentle force breaks of the col- 
let ( which is that part of the Glafs which 
cleaved to the blowing Iron , and cafts by to 
make Green Glafs ) and with his ponteglo 
flicks the Glafs and fealds it, and with his 
pafiago makes the boul of the Glafs , then 
with his procello widens and makes it fol- 
lower and more capacious, and with the 
(hears cuts off what’s fuperfluous , and 
R 4 with- 
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wichall making it plain and even. And 
thus with blowing, prefsing, fealding (which 
mutt be repeated as often as the Glafs 
tools ) amplyfying, cutting , See. frames it 
into the (hape preconceived in his mind, 
And when need requires fattens on feet 
and handles, and with the Spiei puts or\Riga- 
rines and Marblings, and when the Matter 
fini.fneth them another Servitor takes them, 
with an Iron fork , and fpeedily placeth 
them in the tower to anneal, mounting up 
by a ftep for the more convenient placing 
of them, unlefs by a ttumble in the way he 
chance to break this ware, then moft brit- 
tle and tender, nay, that will break of it’s 
felf without this annealing. So many 
Matters as there are fo many pots at leaft, 
and fo many Boccas or holes there mutt 
be , for each man hath his proper fta- 
tion. Where they receive thofe fcorching 
heats {allying dirc&ly into their faces, 
mouths and lungs , whence they are com- 
pel I’d to work in their Hurts like the 
Cyclopes and nudi membra Pyracmons , with a 
ftraw broad brim’d Hat on their heads to 
defend their eyes from cxcedency of heat 
and light. They fit in wooden large and 
vyidc Chairs With two long Elbows, 

where- 
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whereon they bang their inftruments, fan- 
ned fo that ’tis immoveable. They work 
fix hours at a time meafured by one Glafs 
onely, and then others fuccecd them , and 
when thefe latter have wrought their fix 
hours the former return to their labour, 
and by this means the furnaces are never 
idle, whil’ ft they are in good condition, 
and the pots break nor, and the fire keeps 
the Metail in fufion. Libavhs obferves 
that they are for tne moft part pale, thirfty, 
and not very long lived, by reafon of their 
colliquations , and the difeafes of their head 
and breaft,& that having their bodies weak, 
they arc foon fudled with wine ®r bear, A 
very true Chara&er of them. 



Obferva- 





25 ° 



f f f f f : f f ff f : fffff 

Qbfervations on the firft 
Book. 



H Aving now di [patched what was nectf- 
fary to be premijed , we come to the 
text it’s [elf. 

Polverine or Rochetta, are the fame things 
and are nothing more than afhes extracted 
from the fame plant , but differing in good - 
nefSy at appears by our Author in feveral pla- 
ces. The name of the latter is wholly unknown 
to our Glafs-boufeSy and hath now no diftinBion 
at Moran it's felf.The name of Polverine flill 
is kept j and ’ tis given to all a floes which come 
from the Levant to make Glafjes with. The 
reafon then of their different names feems to 
be y that the Polverine was that which was 
brought in f mall powder , and the other in hard 
pieces or fi ones , and therefore named Ro- 
chetta. And indeed the workmen obferve that 
the harder and bigger lumps yield a whiter 
and ftronger fait than that which comes over 
in [mail pieces or powder. And whether 
this 
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this proceeds from the different forts of this 
kind of plant , or the feafons of their growth^ 
gathering and burnings or from fome fophifli- 
cation from other falts mixed therewith , or 
rather from Sea- fait water , or other moyffiure 
which much endajnmageth them , I determine 
not. But certain it is , that to make the flrong- 
e(t fait, and fuch as will come into hard and 
(tony lumps , then make a Lee of their ffirffi burnt 
afbes , and therewith water the herbs to be next 
burnt , and fo water the herbs with new Lees at 
every burning . , and this will make a moft flrong 
pot afhes for Soap -boylers, and Dyers. Which way 
whether it hath been praBifed to make Ro- 
chetta ,and now omitted I cannot affirm. 

Comes from the Levant and Syria. Syria 
is part of the Levant. Now thefe offices are 
brought from Alexandria and T ripoly. 

A certain herb. This herb he names in his 
Epiffile Kaii, and ’ tis fo call’d by mofl Au- 
thors , but with fome (mall variation, as Kalli, 
and Ka.\\u, by Alpinus, in 1 . de plant.Egypr. 
•by fome Cali, Alkali by Gefner , Soda by 
Lobcl, Salicornia by Dodon , Sallola , by 
Dodon Gallice , and Hift. Lugd. Anthyl- 
lis, by Camer. Cordus, Fuchs, and Lufita- 
nus, the two latter whereof confidently afjertit 
to be the Antbyllis of Diofc. both which Ma- 
th iolus 
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thiolus hath fully refuted in hif apologte &. 
gainfi Lufitanus , who faw this plant grow at 
Tcrgeftum in Mauritania, and laftly , An- 
tylloides, by Thalius. Soda, Salicornia, and 
Salfola manifeflly derive their name a Sale 
from Salt , wherewith they all exceedingly a- 
bound. Of the Antiquity of knowledge , and 
names of this plant with us, thus our learned 
Countrey-man Dr. Turner in his Herbal. As 
1 remember it hath no name in Englifh , and 
though it be very plenteous in man \ places of 
England, yet I could never meet with any man 
that knew it • But left this herb fhould be 
without . a name, it may be called Salt-Wurt, 
becaufe it is fait in tail, and Glafs-vvoed, be - 
caufe the ajhes of it ferve to make glafs with, 
Paikinfon faith , that tis call'd by the inha- 
bitants of our Sea-coafi , Frog-grafs , and 
Crab-grafs, perhaps becaufe thofe animals feed 
thereon, being a very juicy, fubfl anti al, and not 
°j an unpleafant faltifhtafl. Gafpar Bauhin 
m his Pinax makes ten forts thereof , whofe 
names and deferiptions we omit, as too long for 
this place. 1 fhall onely mention thofe three 
wherewith the Alexandrians , and other E- 
gyptiair. make their Polverine for Glafs, and 
S**p 3 fs Alpinus chap. 42. delivers them. 
1 he fir ft is Kali gcniculatum 3 the fecondfort 

• Kali 
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Kali fecunda fpecies , and Anthyllis quh 
bufdam , by Alpin. but by Columna Kali 
Florid, repens Neapolitanum, who found 
it at Naples, and figures , and defcribes it, and 
faith 'tis ufed to make Glafs , The third fort 
more peculiar to Egypt is call'd by the fame 
Author Kali Egyptiacum foliis valde lon- 
gis hirfutis. And befides thefe three, 1 have 
feen f and have by me a fourth , taken from 
their Polverine bag s call'd Kali fpinofum by 
the Herbarifls . The firfl and lafl of thefe ( be- 
fides the minus and minimum ) our river 
Thames , and Sea-coafts affords in great plenty , 
but in no Countrey more Northerly than Eng- 
land , yet ours will not make ajhes for Cryflall , 
or any other fort of Glafs , as an experiment 
made at the Glafs-houfe taught me, for ours 
being put upon an Iron heated red hot fmoaked 
: all away , leaving little or no afhes at all there- 
on: But the Kalies- brought from the Levant, 
put on the fame Iron , foon converted almofl all 
of them into a very faltifh afhes of a dark 
afh their proper colour , thefe in burning con- 
tracted themfelves like worms , flame long , and 
make a white and very flrong fait. Our Kali 
when gathered appears to the tafl very brackifb 
and fait, and will being laid in moifture, con- 
tract it felf into a fmall dimenfion , which a 
Con- 



354 Qbfervations on the fir ft Book. 
ConfeBioner whom I know found to his lofs, 
who bought thereof inflead of Samphire, For 
having wafted it , and put it to vineger to 
pickle , found very little of his Sampire re- 
maining , for the Vineger had well near de- 
voured it all. This great difference of plants 
in refpeB of the co untrey may be manifefllj per- 
ceived in many other plants as well as in theft 
Kalies. As in Tobaccoes arijing from the 
fame feed , and in Canary and Rhenifh wines 
from the fame jlock , in the Hemlocks of 
Greece, and thofe of other countries , and in 
multitude of other examples, and this reafon 
clifferenceth Polverine and Barillia. Theft 
Kalies though natural denizens of the water , 
and flour ifting naturally neer fait lakes , jet 
are planted on land in Spain and Egypt, 
which doubtlefs contributes much in thofe hot 
regions ( efpecially in Egypt where no rain 
falls , but the Countrey is onely watered once a 
year , by the rifling of the river Nile , leaving 
much fatnefs and foil behind it ) to the 
quantity ,flrength, and flxednefs of the fait. 
Now thefe Kalies about midfummer } when in 
their full flrength , are cut down and dryed in 
the Sun , and then burned , being laid in cocks 
or piles , either upon the ground , or upon 
Iron grates, the aftes whereof fall thence into 

A 
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a pit where they grow into a hard mafs or ft one, 
fa are gathered and laid up for ufe,fa are call’d 
Sode as Lobel affirms. When thefe plants 
were firft taken notice of is uncertain. The 
firft that took notice of them , and gave them 
their name, were the Arabians , as alfo to 
their fait , as appears by their addition A i 
which is purely Arabick. Amongft them / find 
it mentioned by Serapio and Avicen the Phy~ 
ftcians, who both commend it for the Stone, 111 - 
cers, and difeafes of the eyes. Lobel thinks 
that we owe the plant, name, and way to make 
the Salt to the latter Grecians or Arabian 
Philofophers Chymifts that wrought in Clafs. 
Adverf. pag. 1 69. But as to the Grecians, 
and their knowledge of it, I cannot confent, be- 
caufe ’tit not mentioned by any of the Greek 
Phyftcians or other writers , beftdes it hath not 
yet attained any name in that language, and 
therefore doubtlefs the Arabians of latter 
times have conveyed the knowledge thereof 
to us. 



CHAP. 
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Chap. i. ''T'Oknow the quantities and 
ftrength of the Salt. The 
be ft and readiefl to know this , is that prd- 
Bifed by the Soap-boylers , in their Ef- 
fay-glailes. They dijjolve their Soap-afhes 
in fair water , and Filtre the Lee, and 
weigh it Again ^ and fo by meafuring the quan- 
tity of the Lee , and comparing it with the 
weight of the water and ajhes before they 
were dijjolve d., they find \ww much Salt fucha 
quantity of a(l)es contains. 

B>afs Coppers. Our Author everywhere 
forbids the ufe of Prafs and Copper, unlefs 
where Green, or Blew colours are to be made. 
And certainly thefe (Irong Lees will fret off 
fome part of the Copper, or elfe the moiflure 
of the air and Lee will turn part of it into 
Verdigreas. And therefore here they ufe one- 
ly Boylers lined on the infide with Lead y fuch 
as the Alurtie and Copperas makers employ to 
extraB their Salts in, 

Tartar of red wine Calcin’d. Tartar 
call'd by our Author Greppoia and Grumi 
di botti , which are indeed the Lees, and are 
to be diftinguifhed from the Tartar it’s felf 
this (licking to the fides of the vejjel in thick 
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and hard lumps , and ( as HeJmont faith ) if 
never to le found in the region of the Lees* 
whereas they on the contrary are ahvays found 
at the bottom of the vejjel , moifi and in fmall 
pieces onely. Tartar of red wine left for this 
ufe , becaufe it contains a fironger Salt } and 
more in quantity than that of white wine * 
’ Tit calcin'd , to burn off all Heterogeneous 
bodys mixt * therewith , and to make the Salt 
whiter , and for the fpeedier dijjolution of it 
in the water , and better extraBion of the Sale 
from the Polverine, whofe body is opened by 
the Tartar, as Alume or Vitriol open the 
body of Salt-peter, in making Aqua- fort is or 
Spirit of Nitre, which otherwife without fuch 
Hke addition would not rife. And for the 
fame caufe the Tartar mufl be difjolved in 
'he water before the Polverine is put into 
he boyler. They Calcine their Tartar in m 
Dven^ neer the Leer, in the fpace of fix hours 3 
md that to whitenefs too , finding that this 
hath a better effeB , than ameaner calcination 
hath. What advantage the drawing off the hu- 
midity of the Tartar gives , a fecret way «- 
fid by fame Chymifts doth demonfir ate. To 
make their Crytials and Cream of Tartar, 
larger, and whiter , they powder it grofly 3 and 
then Calcine, or rather dry it throughly in m 

S Oven 
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Oven , f/» pans. And thus they make them 

much better , tte they can be made without this 
drying, or moderate Calcination. 

The Salt [inks to the bottom of the boyler, 
and is taken out with a fcummer , from which 
drain all the moyflure , and let it run into the 
boyler $ when the feces of the Lees have fet- 
led to the bottom of the tubs , they draw them 
off with a Siphon. 

Chap. 2. HP Ar fo. The fecond material , 
‘ •*- and that which gives confi- 
dence and body , and firmnefs to Glafs , 
is f 'and or Bones. As iron gives to Eng- 
lifti Copperas , and Copper to Hun- 
garian, Dantzick, and Roman Vitriol, 
which otherwif e would run into water in moift 
places and feafons. Concerning thefe (tones, 
Agric. 1 . io. faith , They muft be fuch as 
will melt, and of them , thofc which are 
white, and tranlparent are beft. where- 
fore Cryftals challenge precedency , For of 
thefe broken , Plin. faith, Authors affirm, that 
Glafs is made in India , fo excellently tran- 
fparent , that no other may be compared 
with it. The next place, they give to thefe 
Rones, which though inferior to Cryjlall in 
hardnefs, yet are white and tranfparent, as 
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that is. The third place is given to thofe 
which are white, but not tranfpirenr. Next 
toTaxfo our Author commends Quocoli, ren- 
dred Piblcs, which Ferarit. Imperatus, 1 . 24. 
c. if. thus clefcribes , The Gi if; (lone is 
like in appearance to white M irblc , par- 
taking of tranfparency, differing from ic in 
hardnefs, which it hath as much as flint, 
whence ’tis that being (truck , it fparkles, 
and put into the fire, turns not to Lime. 
This (lone moft commonly partakes of a light 
Green, like the Serpentine (tone. ’Tis found 
’ its natural place clad and mixed with 
Veins of crushed Talk} when ’ tis firfl put into 
ire it lofeth it's tranfparency , and become s’ 
1 hite , and lighter , and afterwards it turns in - 
«f Glafs. ’Tis wrought by the Glafs -men , as a 
■ uterial of Glafs under the name of Cuogolo. 
iecaufe they gather them in the bottom or 
elvers, and torrents, in the form of round pibles 
l r (hards. And thoft * are they 0 ur Author filth 
\re ufed at Marun. ’Tis without controverfie 
-■hat all white and tranfparent floats , fu'ch 
as will not become lime , feme well for Glafs ; 
but our Authors axiom if not wholly true -, for 
neither the flones from New-caftle , mention- 
'd in the Glafs furnaces , nor fire- flones, nor 
f ance flones, and many other mich (Isile fire 
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with a fteel, or horfe fhoes , and Coaches wheels , 
will not ferve to this purpose. Flints indeed 
have all the properties , and when calcined, 
powdered , and ferced into a mo ft impalpable 
powder, make incomparable pure, and white Cry 
ftaU Metall. But the great charge in prepa- 
ring them hath deterred the owners of our 
Glafs-houfes from farther ufe of them. 

Sand if made ufe of where fit (tones can- 1 
not be had, and according to our Authors jlo 
ry, were fir si ufed j it muft be white, and fmall 
and well wajhed before ufed , which is all tk® 
preparation of it. Such if ufually found 
mouths and fides of Rivers j for CrjHall rd 
quires a fine foft and white fund , but Greets 
G la fs, that which if harder , and more grittf 
And there is threat variety in this material 
for fome foon melts, and mixeth with the afhes f 
and becomes Glafs. J ofc ph . ]. 2.c. 9. of th tf 
wars of the fews relates ftrange things 0 
Sand , which if briefly thus. Neer Pcolemai' 
a city of Galilee, runs the river Belus, arifw 
from mount Carmel between Ptolcmais an 
Tyrus. Neer thi's fmall river is the Sepulchre 
0/ Mem non, having neer it a fpace almofta 
loo cubits moft worthy of admiration. Fo\ 
there's a valley round in fhew , fending fort 
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Sand for Glafs , which when many fbips cam- 
ming together have exhaufied , the fame place is 
presently filled again. For the winds as it were 
on purpofe , bring from the circumjacent jides 
of the mountains this Sand , And the place 
where the met all is , prefently changeth into 
Glafs what it hath received. And this feems 
more ftrange to me , that the Sands converted 
into Glafs 3 whatfoever part thereof is thrown 
into the skirts of that place is again changed 
into common fand. And Tacit. 1 . 5. Hitt. 
Be Jus runs into the Jcwifh Sea > about whofe 
mouth Sands are gathered ( Lipfius reads it 
CoIIeto not Conjedte ) which having Nitre 
mixed with them are boild into Glafs . That 
cfbore is fmalf but unexbauflikle by them that 
fetch it. The fame thing witnefs Strabo 1. 
| i: l2.Piin. 1 . 6 . Agric. defofs. All Authors 
that write of Glafs ^mention thofe places whence 
, the Sand is fetched. Our Glafs houfes in Lon- 
don have a very fne white Sand ( the very 
fame that's ufed for Sand-boxes and fcouring ) 
from Maid- (tone in Kent , and for Green- 
glajjes, a coarfer from Woolwich. The for- 
mer will not mix with ordinary green metall. 
Both the fe cofl but little befides their bring- 
ing by water. 

$ 3 
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Cardan I.5. de variet. de/Wr Manganefe, 
call’d by him Syderea,<ir a third ingredient in- 
to Glafs. Conftat < faith he ) Viirum extri- 
tns ,ro wit, of (Jones or f and, of the fait of Cali, 
and S yd ere a; but the fmall quantity of Man- 
eande added to the jnetall , can contribute 
little to a pot of metall. Befides ’tts not ufed 
in all forts of Glafs. 

Chap. 3. O Hews but the common way of 
.O fhymifis , by folution^ltration, 
and coagulation to make fixed Salts . 

Chap. 5 . yi Uft be cur, &c. Vlll plants 
X \ have their time to he cut or 

gathered , that is, when they are in their full 
growth and flrength. The befl time is a little 
before they are in full flour , and that to all 
purpofes, to which the leaves or [talks areufed, 
and alfo in Ghymijlry- to extraB the oyls of Ve- 
getables , and Spirits , which then are produced 
alrr.ofl in double quantity more than at other 
times , but for Salts when the herbs are in feed , 
as hern is at this time. ’ Tis a Vulgar error , 
that Fern and other cappill ary herbs have no 
feed, which they have in great quantity on the 
l at k- fide s of their leaves, in form of clufi,of a 
brovtn 
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brown colour . Nay, Mofles alfo abound in 
feed, as ’tis mofl evident in an unde feribed kind 
of Chamapeuce / keep in my horto ficco, 
all whofe branches , and betwixt each leaf 
thereof are multitudes of round and browni ft) 
feeds. How much alfo the feafons of the year 
difference Vegetables, the Button-mold-ma- 
kers tan inform you, in thofe woods they make 
molds of, who find that Pear-tree cut in Sum- 
mer works tougheft , but Holly in the Winter, 
Box works bar deft about E after, but mellow in 
the Summer , Hawthorn works mellow about 
October , and Service tough in the Sum- 
mer. 

Chap. 6. Ives an account of other 

,, Vj plants , which yield a Salt 

ftforGlafs. In one word, whatfoever Vege- 
tables afford quantity of Akalaztte faltr 
( for fo the Chymifts call fuch as will per- 
jift in, and bear a flrong. fire , without flying 
away, and vanifhing in the air , and are fo de- 
nominated from Alkali , that is Salt drawn 
from Kali ) are good to make Glafs . Some 
whereof this Chapter enumerates. Kelp fo 
named from Kali, and pot afhes are ufed for 
Cryftalline met all. Kelp is principally 
made of that Sea-plant we call Sea-thongs or 
S 4 Laces, 
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Laces, And from it's ufe by Joan, Bauh. lib, 
39. c. 2. de Hift. plant. Alga anguftifolia 
vitrariorum , which being kept moifl a little 
after gathering, will fhew afterwards , though 
long kept, it's white fait on the fur face of it’s 
haves. Math, in Diofc. calls it Algam 
vulgarem Venetomm 3 tfc<? commonSca.-ma.ck 
cf the Venetians, not onely for the reafon be- 
fore, but alfo bee aufe the Venetians wrapt up 
their Glafjes therein , which they fent to forein 
parts. 7 his wrack when the Sea is tempefuous, 
fcopulis illifa refunditur Alga 5 as Virg, is 1 
thrown and featured upon the Rocks , in great l 
abundance , and alfo on the fhoar , which the 1 
country people in the fummer rake together , and 
dry it as they do hay, by exposing it to the Suit t 
and Wind, and fo turning it as occasion ferves 
till ’ tis fit to burn, and make thefe afhes call’d 
Kelp, ufed as well to make Alume as Glafs, 1 
Nor is this particular wrack alone ufed, though 
very much abounding in all our Seas , but alfo 1 
all other Algas, fucus & qucrcus marina, 
and other Sea-plants, all which abound in Salt. 
Pot-athes come from Poland and Ruffia, and 
New r England , and are the afhes for themofi 
parts of Firs and Pines. For Green-glaffes in 
England ,they buy all forts of afhes conf ufed one 
sfjth another, of per fans who go up and down the 

Coup- 
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Countrey to m(i parts of England to buy them. 
But the befi and firengefi of all Englilh afhes , 
are made of the common way Thifile, though 
all thi files ferve well to this purpofe. Next to 
Tbiflles are Hop- firings, that is, the fiem and 
branches of Hops , cut after the flours are ga- 
thered , thefe two are of late invention. 
Bramblc-bufh yields the befi Salt among 
trees, and Genilta Spinofa , and Hawthorn 
next that , and Kali Spinofum amongfi the 
Sea-plants. So that it feems that thofe plants 
which are thorny and prickly afford in their 
kind the befi and mofi Salt. Next to the fore- 
mentioned are all bitter herbs, as Hops, 
Worm-wood, Carduus benediftus , Cen- 
tauries , Gentians , Southernwood , Tan- 
fey, Woad, &c. could fiore of their a- 
fhes be procured at f mall charges 5 add to 
thefe Tobacco , which affords abundance of 
Salt , the flems being gathered and burnt, and 
might turn to great profit , though fome damage 
to the foil. A Merchant told me, he offered to 
King Charles the firfl , that he would erect and 
maintain at his own charges Churches , and 
endow each thereof with 100 per annum, one- 
ly for the flalks of all the Tobacco which 
grew is Virginia, and did demonstrate to me 
the great profit would arife to him by this Pa- 
tent. 
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tent. In the next place follow all Legumi- 
nous plants , flush as bear Peas, Beans, See. 
which have flome affinity with the other tribe , 
efpecially Lupins, Fetches, Cicers, ^Len- 
tils, the lafl whereof being lately fown plenti- 
fully in Oxford-fhire for their cat el, have 
been found by experience good to this effeB. 
Add amongfl the milky plants , all the forts of 
Tithymals or Sp rges , and Fig-tree , which 
have a Bliflering faculty in them , and the 
Vine-branches, and Sow-thiftles, which are 
fomewhat prickly and downy flower'd , wherein 
they agree with t hi files } and have a milky juice , 
as Tithymals have. Now concerning thefe 
fixed Salts , obferve , that thofe are befl, which 
are free ft from earth , flicks , and all other 
Heteregeneous bodies, and are in the hardefl 
and whitefl lumps , and to the ta ft mofl fharp. 
Secondly , the befl afljes being mofl full of pure 
and unmixt Salt floonefl run in the Calcar. 
Thirdly , That afljes made with Vegetables, 
when in their full growth , and of the mofl 
flour ifljing branches of them, are befl. For from 
hence the Chymiih fleem to derive their name 
e/Cincres clavellati, from Cldvola, inflead of 
Ciavolati. Whereof Varro 1 . i.de reruft. 
c. 40. thus. In oleagineis feminibus vis 
dendum , ut fit de rencro ramo ex utraque 

parte 
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parte aequabiliter praecifum, quosalii cla- 
volas alii taleas appellant ac faciunt circi- 
ter pedales* where he expounds Clavola by 
tender branches. Nonus reads it Clavula ,and 
defines them the cutting of wood. Certain it is 
that Clavola or Clavuia comes from Clava 
which is our Club in Englifh. Fourthly , 
Thefe Salts mu fl be kept dry, for moyflure, and 
wet much endamage them . Lajlly , fame of thefe 
afhes make whiter Glafs than others. Oak 
afhes partaking of a Vitriolic nature make 
Glafs of a darker colour , and Afh-tree , and 
Hawthorn ,communicaiingin their Salts with 
Niter, render a more whiter met all than the 
former. 

Agrkola thus of the Salts make Glafs , 
The firfl place mufi be given to Salt-peter, the 
fecond to white and tranfparent Foffil Salt , the 
third place to the. Salt of the afhes of Anthyl- 
lis or other Salt herbs • feme there are who give 
precedency to the afhes of Anthyllis or Kali, 
and not to Salt of Nitre. But thefe which want 
make Glafs of two parts of the afhes of com- 
mon Oak, or the Ilex or Scarier-oak, or Cer- 
rus the Bitter-oak, or for want of them with 
the afhes of Beech or Fir , with one part of 
gravel or fand , and they add a little Salt ex- 
traded 
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traced from Sea Salt-water, and a little Man- 
ganefe, but thefe ajhes make a Glafs lefs white 
and tranfparent . Now thefe ajhes are to be 
made of old trees, who ft trunk when grown to 
fix foot high is hollowed , and fire being put in- 
to the cavity, the whole tree is burnt down and 
turn'd to ajhes. This is done in the winter , 
when the fnows have long continued , or in the 
Summer when it f nowet h not. For rains at o- 
ther feafons of the year make the ajhes foul, 
by mixing earth with them. Wherefore in the 
winter they make ajhes of thofe trees cut into 
fchides and burnt within doors. So far Agric. 
But time and experience have worn out the ufe 
of Salt-peter, and Fotfil Salts, which have gi- 
ven the priority to Polverine , being too foft 
and gentle , whereas Glafs requires Lixivia!, 
and fixed Salts, that have a Cauftical, and 
firong tafl, and but little lln&uofity, whereof 
Nitre and Foffil Salt have fore , and there- 
fore run mof of them into Sandever , unto 
which Nitre comes fomewhat neer in tafl and 
fattinefs. But Agric. and other Authors feem 
to miHake Pliny, who puts Nitre for thofe 
Alcalizate Salts , for fa lib. 31. cap. 10. 
Qucrcu cremata nunquam multum nitrum 
fa&itatutn eft, never much Nitre was made of 

Oak 
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Oak burnt. Ami Virgil alfo feems to ufe the 
word in the fame fenfe , 

1 Georg. (rentes 

Semina vidi equidem multos medicare fe- 
Et nitro prius, & nigra perfundere amurca. 

/ have feen many would anoint their grain 
With Nitre fir ft, then lees of oil would fpread. 

This kind of good Husbandry he expreffetb 
before when he faith , 

Arida tantum 

Ne laturare firao pingui pudeat fola 5 neve 
Effetos cinerem immundum ja&are per 

(agros. 

Nor with rich dung [pare hungry grounds to 
feed, 

And unclean afhes on poor Champains fpread. 

As Mr. Ogilby well renders them. Now 
thefe latter verfes manifeftly prove that falls 
enrich the foil , and therefore it feems that 
Nitre in the former verfes j»u(t fignifie either 
fait extracted from afhes , or afhes tbemfelveS 
wherein the falts lye. And to the fame pur pofe 
are thofe verfes in the fame Book . 

To 
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To burn dry fluble^ on the barren fields , 

In crackling flames, oft.handfome profit yields. 

From which burning nothin* but fait is pro 
disced, whofe nature ’tis to deflroy the weeds, 
which being a Ion % lime and (Irongly rooted in 
the earth , would draw aw a) from the new f ow- 
ed and tender corn all the nourifhment , and 
thereby render the ground barren, and the feed 
unprofitable, befides the ufe oF afhes and fait, to 
deflroy worms , which other wife might eat up the 
grain. But the coldnefs of Nitre, as my Lord 
Bacon affirms, is an enemy to all forts of grainy 
Bejides learned C^falpin. lib. 3. cap. 23. de 
metall. Calls the afhes of Kali a kind of N itre. 
Add hereunto, that in the Wcftern parts of 
England, thefe Alga? whereof Kalp or Kelp 
is made, feme the Husbandmen to flercorate 
their land, which is pradi fed alfo by the inha- 
bitants of the Mediterranean,^ Ferantes Ira- 
petatus relates. And tkoughNitre may be ex- 
traded from Sea-water, and fome Vegeta- 
bles,) 1 ^ 5 twould run almofl all of it into Sai- 
dever, being put into the Furnaces. 



Chap. 
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Chap. 7. ^*Alt of Lime. ’TVs w tare 
V J ufed- y that which is fome times 
found on old walls thence calld Paretonium, 
is much flrongtr than the Ordinary fait of 
lime j a large piece whereof 1 have amongjl my 
Cimelia,xwji Diaphanous, very like in figure 
to Alutne, and of a flrong Saline tajl. Feranr. 
Imperatus commends the Lime made of the 
Pifces cruftacei and teftacei,/Wfr are Oyftexs 
and Crabs or Lobftcrs, to extraB a good fait 
for glafs. And upon experience / have found 
that a lime of them ( ufed in Holland by the 
plaiflerers ) affords plenty of a flrong fait : 
But this fait-, though it make a very white glafs, 
yet ’twill not he fo tranfparent as that of Kali, 
and mofl thereof will run in the pots into 
Sandever. 

Chap. 8. TJR.it> feemsto be derived from 
Frittare to Fry. For ’tis no- 
thing elfe but fait or afhes fryed or baked to- 
gether with fand , and fo the Englifh call the 
whole quantity baked at a time in the Calcar 
a batch. And / econdly , the Frit melted runs 
into lumps like Fritters call'd in Italian Frit- 
telle or little Frits. ’T was by fome anciently 
call'd Hammonitrum,^ by others more a- 
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greeable to Etymologie Ammonitrum, com- 
pounded of & uu®'', fand > and WTfoVj Nitre. Fw 
fo Pliny, lib. $6. cap. 2 6. Fine fund from 
the Vulturnian fea is mixt with the weight of 
me afur e of three parts of Nitre , and being 
melted ’tis carried to other Furnaces. There 
a mafs is made which is call’d Amtnonitrum, 
and this being reboil d makes pure and White 
glafs' y and Caefalp. more exprefly , Ex arena 
& nitro fit maffa quam Plin. Hammoni- 
trumappellat, hodie Frittadicitur,®/ fond 
and Nitre a mafs is made which Pliny calls 
Hammonitrum, but at this day ’ tis called Frit. 
This making o? Frit ferves to mix and in- 
corporate the materials well together , and to e- 
vaporate whatfoever fuperfluous Humidity 
they contain in them . Green-glafs Frit com- 
pounded of grojjer materials requires 10 or 
12 hours baking more or lefs , according to the 
goodnefSyfoftnefs of the fand } and afhes. 



We have three forts of Frits. Firfl of 
Cryftall for Cry (ball me tall made with fait 
of Polverine and fand. The fecond and Or- 
dinary Frit is made of- the bare afhes of Pol- 
verine or Birillia without extracting the fait 
from them , this makes ordinary white or Cry- 
ftalliue metall. Thirdly , Frit for Green- 



es , 
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glafjes, made of common afhes without any pre- 
paration of tbem 3 or elfe of Cobbets ground to 
a fine powder , and a bard fund fetched from 
Wooll-wich in Kent. 

The materials mufi be finely powdered 3 wafh - 
td and ferced 3 and then mixed , and equally 
compounded together , and then the fire of the 
calcar will exadly mix them in the fmalleft par- 
ticles and minute fi atoms. For otherwife the 
Sand and Salt ; will in the melting pot eafily 
feparate the one from the other , which they are 
apt enough to do were they not often fiirred with 
the Rake * 

Pounded in ftone Mortars. This following 
way nowin ufe is much more expedite , they 
now grind their afhes which is in hard lumps , 
their Manganefe , Zaffer, Collets calcined , 
Clay and Salts, in a Horfe-Mill, the (lone 
whereof is 9 or 10 inches thick 3 and 7 or 
8 foot Diameter, and turns on a floor , where 
the materials to be ground are put , and are both 
of hard Marble * This grinding difpatcheth 
more in one day than 20 men can do in # 
Mortar. 

We ufe no Cafiingof water on the Frit, nor 
netting it with Lees, but work it off in the pop 
T with* 
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within few days, if need requires itjhougb the 
latter of thefe two muft needs conduce much to 
the puritie of[Glafs. 

Chap. p. T He quantity of the Manganefe, 
&c. the reafon whereof is be- 
caufe the colours to be put in are of various 
goodnefs , fame higher , and others lighter, e [pe- 
nally the difference o/Manganele and Zaffer, 
is fo great 3 that fome thereof is good for little , 
other very rich fome of a middle nature y and to 
know their difference in goodnefs 3 there s no 
way found out but tryallin the furnace, neither 
in our Glafs houfes, nor in pottery where they 
have very great ufe of both. Be]ideS 3 the me - 
tails of the fame materials , and of the fame- 
preparationjhange the quantity of the colours 3 
in fever al pots, wherefore the Conciatot i 
always puts in all his colours 3 not by weight } mr:\ 
meafure 3 but by little and little at a time , and: 
then at each time mixeth them well with the\ 
met all 3 and taketh out a proof 3 and by his eyei 
alone judgeth whether the colour be high enough ft, 
and when too low adds more of them till he at-4 
tain the dejired colour. Is 

The furnace muft have dry & ftrong wood, s 
Our Author, every where commends Oak, for 

that 
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tbit makes aftrong and durable fire with a good 
fame. Ferant. Imper. 1. 14. c* 16. faiths 
that the Glafs-wen in working-glafs , becaufe 
they would have a fubftantial and gallant 
'rather than a great flame, ufe the trunks of 
afh, which a fc ending direBly , and freight , 
comes to the Vortex of the furnace f and 
communicates it's force to the pots within. Asfh 
indeed affords a most p leaf ant fire , but foon 
decays , and therefore unlefs a continual fup- 
fy be made, the metall will not be kept melted , 
nor ft to work. Camer. in horto defervedly 
commends Juniper as a most lading and ftrong , 
and fweet flee, could plenty thereof be had. / 
how not therefore what Pliny means , who 1 . 3 6 B 
24. faith , levibus vitrum aridifque lignis 
(loquitur. Glafs is boil'd with light and dry 
-■■pood. Nor why Plutarch (hould fay, that Ta- 
yOiarisk is fttefl to form Glafs: for certainly fo 
treat a fire as Glafs requires cannot be made 
with fuch woods. One ejfeB of the fee men- 
tioned by the Arabian phyficians , and from 
them by others, I may not omit, viz. the burning 
of Glafs mixt with fponge, which being calcin’d 
they commend to break the flone in the Kyd - 
neys and Bladder, and for outwards Ulcers, 
But the wap to burn it, taught by them, are 
wholly unft , and ’tis mofl certain that the 
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longest And ftrongefi fires, will onely keep it in 
fufion > but never reduce it to a powder , 

Cafteth forth Sandever, fal Alkali , cell'd 
by the French, Suin de verre, that is the fa 
of Glafs, and by contraHion in Englifti San- 
dever. ‘Tis a very white fait, and inclining- 
neerefi to A nitrous tafl, and eafily diffolveth in 
ihe air, or any mi (l place. Our Conciators 
never eafi the metall into water , to feparatt 
this fait from it, but take it out with a ladle t | 
for it fwims on the top of the metall. This , 
tnufi be feparated and all fcummed off, or elfei 
3 twill make the Clafs unfit for working , very 
brittle, and no way plyable. The beff metalk 
will field in a pot of two hundred weighty 
a quarter or half a hundred of Sandever.)/ 
The weaker the fait or afhes are tbe greater j , 
quantity of Sandever they yield , fome four 
or five parts more than others do. For greet\ 
glajjes when the afhes are bad they are com - 
pelT d to fill the pot four or five times with., 
more frefb afhes, by reafon of the quantity of 
Sandever that is in them, before the pot will be< 
filled with metall. .trhiift any of it remains in 
the pot, they may not call in any cold water to 
hinder the boyling over of the metall , for if 
they fhould, the furnace and pots would be blown 
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up together, Sandever f ? rveth to make me tall* 
run, and a little thereof put into Antimony 
4 »rfSalt-peter 5 for making Crocus Metallo- 
,rum ,encreafeth the quantity of the Crocus, 
and 'twill therewith feparate better from the 
Scoria. 5 T is fold into France, and there ufed 
to powder their meat , and to eat, inftead of com- 
mon fait ; a folution hereof bejlowed on garden- 
walks defrays both weeds and vermin. 

Kecks of the Glafs, are alfo calVd Col- 
lets, which they always break off their iron 
rods ( whereunto they flick ) before they take 
new metalloutof the pot, and thefe they throw 
into a place ordained for that purpofe , which 
they grind , and put to the met all, and make 
thereof the pur eft green Glafs onely, though the 
produB of the pnef Virgin metall. 

Chap. 10. /'HfAlcine it well. The Glafs 
mufl continue twenty four 
hours or more , nay , two or three days in a flrong 
fire , the longer the better , for this refines the 
Glafs, and takes away all Blebs and Blifers 
from it. 
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Chap. ii. ''T'Artar in great lumps. Be* 
A caufie this comes from the 
firongefl wines ,and hath fuff ered no damage by 
fait water, or any other , which dijjolve it into 
fmall pieces , and draw from it fome of it's 
firength. They calcine it in a place made for 
the pur po fie neer the Leer of the furnace, on ei- 
ther fide of the utmofi working holes ,tn fix hours 
time, and that to whnenefs,too , which worketh 
all the effects in Glafs with us, better than a 
lower calcination doth. 

Chap. 12 . f ~W Affer and Manganefej have 
/ i no other preparation- here 
than bare grinding them * in the mill to a fine 
powder , and fercing them in the fame ferces 
wherewith they fierce their Polverine , and o- 
ther materials, what Z affer is 1 cannot find 
in any Author , few there are that mention it. 
Cardan. 1 . 5. de fubtil. calls it an earth. Eft 
alia etiatn terra qua? fic vitrum tingit Cx- 
rulci coloris quam Zapheram quidam ap- 
peJlanr. There's another earth which colours 
Glafs Blew, fome call it Z affer. But fine e him 
CafalpinuSj ]. 2. c. 55. reckons it among 
fiones. Alius eft lapis vitrum tingens colore 
ccerulro & (i plufculum addatur*inficit ni- 
gredinrj Z affer arn vocant. Hie cx cinerep 

cen- 
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tendit ad purpureum ponderolus & fria- 
bilis eft ; per fe non funditur, fed cum vitro 
fluit aquae modo. There’s another flone co- 
louring Glafs Blew , and too much colours it 
Black } they call it Z after. It enclines from an 
Afh to a Purple colour , ’tis heavy and brittle 3 it 
•melts not of it's felf, but with Glafs it runs 
like water. Aldrovand. in Mufaeo follows 
both) and in one place calls it an earth, in ano- 
ther a flone. Ferant. Imperat. 1 . 2 6 . c. 8. 
likens it to the Load-flone and Manganefe. 
But ’ tis not an earth ,/ or it mixeth not with wa- 
ter ) nor will it be compounded with it. Neither 
is there any flone fo brittle as Zaffer y for with 
your fingers you may eafily crumble it into a 
Jandy gritty fub fiance, which appears fo to the 
teeth. And certainly were it either of thefe or 
any natural colour it could not but have been 
taken notice of by fome writer on thefe fub- 
jefts ) being a thing fo commonly ufed 3 and fo 
much thereof fpent in Glafs and Pottery. It 
fcapt the knowledge of the diligent Agricola, 
who no where mentions it, and }ul. Scaligc-r 
who faw a Book concerning Glafs , replies no- 
thing to Cardan concerning it. So that it 
feems to me to be an artificial thing of late 
invention , and made by fome metall-men in 
Germanie ( from whence all of it comes ) and 
T 4 kept 
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kept by them as a fecret. -A nd if 1 might m - 
jeBure at it , I fhould think that ’ 'Were a compo - 
fit ion of Brafs and Sand , and perhaps fome 
Lapis Calaminaris added thereunto. The 
Blew colour it gives 3 induceth me to think , that 
’tis from Brafs t as the colour of Manganefe is 
from Iron : for certainly nothing can give a 
tinBure to Glafs , but vrhat is metalline , and ail 
met ads do give a tinBure thereunto. Lapis 
Lazuli a very hard font lofeth it's colour in 
the fire 3 and fo do other pretious fonts. 'Tis 
true 3 Antimony gives Glafs a colour 3 but ’ tis 
by reafon of it’s Metalline part the Regulus 
onely. Much lefs will any fort of earths bear 
the flrong heat of their furnaces. For though 
Scots-ochre and India-red, may be both cal- 
cin’d into good colours for the ufes they are 
Cmploi’d for , yet in the Glafs furnaces they 
wholly lofe them. It remains then that nothing 
hut vehat’s mettalline mufl produce this colour , 
and if metalline what can it elfe be but Brafs } 
For though fiver be f aid to afford this colour 3 
yet that proceeds from, the allay of Copper 
wherewith ’ tis mixed. For purely thrice refined 
Silver gives no tinBure at all to the parting 
Water. A fecopd ingredient into Zaffer ts 
fand 3 your tongue and teeth may eafly difeo- 
Ver it % but, if you put it into Aqua fortis you 



Observations on the firft Book. 281 
fhall manifefly fee feme white and tranfparent 
gravel , very like the powder of our tranfparent 
Tebles , or perhaps the forementioned quocolt 
deferred by Imperatus, and fome other like 
our common fand, of a brownifh colour , which 
will eafily vitrifie. And thirdly , the reafon / 
fuppofe that Lapis Calaminaris may be ad - 
mixt therewith js^becaufe neither Aqua-fortis 
por fpirit of\ T [ trioJ } poured on the Zaffer, 
have any operation fenjible there upon ,either as to 
raiftng bubles, folution , or tinBure. Both which 
experiments 1 tryed with ordinary Aqua-fortis 
and fpirit of Vitriol , and could not perceive 
the leafl buble arife , nor fmallefl motion of the fe 
liquours , nor any tinBure in either, nor bif- 
fing noife, which hapneth in the folution of me- 
\ talline bodies. But that the Lapis Calaminaris 
t hinders the folution & confequences thereof will 
be manifefl by an experiment we fhall pre- 
fently produce. Befides this ebullition may be 
hindered by the admixture of fome Rofm or 
Cum, on which thefe liquours have no effeB. 
With what preparation of Brafs or Copper, this 
is made,I cannot determine, whether from the 
Ore or fome preparation delivered by Authors , 
or what other way , a few experiments might da- 
te B this fecret , and unty this knot , where unto / 
fhall leave the Reader, La fly, whofoever fhall 
con- 
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conjider the weight ,value y and colour , now chan - 
ged from the Purplifh of the Authors to a 
Brown { for fois all that I have feen ) will not 
with much difficulty be perfwaded to be of my 
conceit. ’Tis call'd Zaffer from the Saphyre- 
ftonc s with whom it communicates in it’s Blew 
colour. 

Chap. 13. "ft, M Anganefe (foe ail’d from 
iy 1 it’s likenefs in colour and 
Weight to the Magnes or Load-ftone ) is the 
mofi univerfal material ufed in Glafs 3 not 
onely to purge off the natural Greenifh Blewijh 
colour fo call’d by Virgil 4. Georg. 

Earn circum Milefia vellera Nympha?, 
Carpebant hyali faturo fucara colorc. 

j vh et e on the Comment at or , 

Vitreo viridi Nymphis apto. 

which is in all Glafs , and therefore may be 
calld the Soap thereof - but alfo to tinge it , 
which it doth with a Red , Black ^Purple or Mur- 
. ray colour y nay ’ tis the modi univerfal ingredi- 
ent into all colours , as this prefent work demon- 
ftrateth. Concerning it Oefalp. 1. 2. c. 55. 
more largely and very well in thefe words. Hoc 
genus Magnctis hodic vulgo Manganefe vo- 

catur. 
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catur, ab Alberto Magnefia, addi folet ad 
confectionem vitri , quoniam in fe liquo- 
rem vitri quoque ut magnes ferriim tra- 
here crcditur. Lapis eft niger , Magneti 
fimilis a quoutuntur vitrearii. Sienim mo- 
dicum ejus vitro admifceaturj illud purgat 
ab alienis coloribus. $c clarius reddit, fi ve- 
rb amplius, colore purpureo. Afferturcx 
Germania, foditur quoque in Italia in mon- 
tibus Viterbii & alibi. Mcminit & Plin. 
fpeudomagnetis. Inquit enim in Cantabria 
non ille magnes verus caute continua fed 
fparsa, nefcio an vitro fundendo perinde 
utilis, nondum enim expertus eft quifquam; 
ferri inquit inficit aciem ut Magnes. This 
kind of Load- f one is now call'd Manganefe, 
by Albert us Magnefia, ’tis added in the wa- 
king of Glafs , becaufe ’ tis thought that it draws 
into it f elf the litjuour of Glafs as the Load- 
fione doth Iron. ’ Tis a Blackfone like the 
Load-jlone , the Glafs -wen ufe it. For if a lit- 
tle thereof be mixed therewith it purge th it 
from improper colours , and makes it clearer , but 
if too much it colours it Purple. ’Tis brought 
from Germanic, ’tis alfo dug in Italy in the 
mountains of Vitcrbium and elfe-where. Pli- 
ny alfo mentions the Pfeudo-magnes. He 
faith in Cantabria not the true Load- (l one in a 

conti- 
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continual^ but fcattered rock, 1 know not who-' 
ther it be as good to run-glafs 3 for no body jet 
hath made tryal of it , it colours ( faith he) Iron 
as the Load- (lone doth. Cardan. 1 . 5. de fub- 
tilitat. calls it Syderea {upon what ground I 
know not ) and mi (lakes the colour y putting Blew 
for Red. where unto Sea!, exerc. 104. 23. re- 
plies 3 Manganefe is unknown to me 3 yet in a 
Manulcript of blowing Glafs belonging to Pan- 
theus a Venetian ’ twos written , that Glafs 
was coloured Purple therewith. Believe the 
Author as you pleafe. I remember when I was 
a Boy and lived at Ladroni , there was dug up 
at the Solodonian-mountains ( if I miflake 
not ) I know not what , which they faid was car- 
ried to Venice, wherewith Glafs was refined to 
that whitenefs , and purity that it kept the name 
of Cryftalline. 1 jeem to remember the colour 
was that of Iron. Secundus my Mafler taught 
me that Glafs by the admixture of an Iron co- 
lour grew white by reafon of the ftrange Co- 
ll action of both fubjlances , whofe parts being 
compounded^ the colours alfo entred one into 
another , and that the Manganefe of an Iron 
nature did exhale , being impatient of the (ire f 
and carried away with it the foulnefs of the 
Glafs , no otherwife than Lees wherewith linnen 
is eleanfed, A judgement not unlike this opi- 
nion 
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nion 1 find in Arift. where he jheweth the force 
of Origanum to purge wine. But this Iron 
fuhflance exhales not, if it he mixed withme- 
tails , hecaufe then his baked with lefs fire or a 
lefs time. And this is all we have delivered 
concerning this Manganefe. Now in thefe dif- 
courfes, two things are obfervable, the attraBi- 
on, and purgation. As for the former, attraBion 
■of the liquour of Glafs , there's no ground for it, 
no more than the bare name imports , which was 
impofed ex placito : For if you apply never fo 
great a quantity of Manganefe to the fmallefl 
particle of broken or melted Glafs , it flirt it 
not. And then if they mean by the liqueur of 
Glafs the Sandever part thereof , his certain 
the greenifh colour remains in themetall after 
that is wholly feummed off, and that Manga- 
nefe then put in refines it. But if they mean 
by liquour of Glafs onely liquid Glafs, then ’tis 
onely gratis didum 5 »(» argument , no experi- 
ment being brought to prove it. As for that of 
purifying ’ tis as manifeft as the attraBion is ob - 
feure. Though the modus be very doubtful. 
Scaliger and his Mafler Secundus think his 
by the way of exhalation, and perhaps, Plin. & 
Cadalp. mean by their attraBion, this purgation , 
but then they tell us not what becomes of them 
bosh. They mu ft be feparated from the metall by 

frees- 
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precipitation or exhalationflut the former can - 
not be, for then the met all being fir’d ’ twould 
return to it’s former colour , or ’ twould be found 
in the bottom of the pot in the form of powder, 
as in other precipitations ’tis conjlantly ufual . 
And the exhalation is as incredible fince there 
appears no lofs of weight after this refining , be- 
fides, how can the fixed bodies of Manganefe 
arife in exhalation being inviftated with the 
tenacious fub fiance of Glafs ? and what firange 
choice can there be fuppofed in the Manganefe, 
that it fhould cull out the Greener p§rt onely of 
the metall to be carried away with it into the 
air , and in infenfible vapors too l The reafon 
feems to me to be onely a change in the figure 
and minute fi parts of the metall, for the fire ma- 
king the Manganefe run , mixeth it with the 
fmallefi atoms of the metall throughout , which 
by boyling , and various agitation and revolu- 
tion of them frames thofe atomical figures 
which are apt to reflect mofi of the light which 
falls upon it , and is the fame we call White. 
Multitude of infiances might be given to illu- 
ftrate this doBrine of- the production of colours 
by mere tranfmutation of parts , but we fhall 
content our fellies with thofe onely which by ad- 
mixture of colourate bodies become white . 
Take then Terebinthine which is of a yel- 
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lowifh colour, or Oleum Capevcc of a blackifh 
colour, or tinge oil of Turpentine with Ver- 
degreas ( in which ’ twill eafily dijjolve ) into 
cts full a Green as the natural colour of Glafs t 
and fhake either of thefe very well together , 
with the yolks of Eggs , and they all make a 
Very clear and white colour. Or elfe take a 
ftrong lixivium of the Soap-boilers, and mix 
it by agitation with the Greenifh oyl of Elder , 
and you fhall therewith make that medicine 
Pbyficians call Lac. Virginis, you may do the 
fame with any other oyl, and the faid Lee. 
Here you have the colour of a Tellowifh Red-lee 
destroy the green of the Oyl. Again Oyl of 
Tartar poured on the green water made with 
the folution of the Pyrites in rain water, gives 
a white colour , nay the faid Oyl poured on Green 
or Blew Copperas dijjolved in common water, 
effects the like , though the colour will not be al- 
together fo white as in the former , unlefs you 
add a great quantity of oyl of Tartar, which 
injlances fufficiently refute the way of exhala- 
tion, and manifejlly convince that this purging 
ofGlafs , is wrought onely by a various texture, 
and pofition of the parts of the me tall, made by 
this new acceffion of Manganefe. Nay , what 
other reafon can be affigned , but this change, 
why Salt and Sand both moil white, fhould pro- 
duce 
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dnce a coloured metal } or why Zaffer and 
Manganefe fbould produce a Black $ 

That Mangartefe confifls of much Ironfeems 
beyond contradiBion , which may be evinced by 
the fe experiments. I poured Aqua- fords up- 
on fome powder of it, and in a narrow mouth'd 
Glafs , the water rofe up in great bubles,and im- 
mediately boiled over the Glafs, and in a Glafs , 
with a wider mouth it rofe lefs,and a (trong,and 
mof piercing fume there from , offended much 
my No fe-thnls. And spirit of Vitriol poured 
on it boild a little , but fparkled more , the <>lafs 
became fo hot that I could not hold it in my 
hand 9 and that which feems peculiar to the 
Manganefe, fair water poured thereon encrea- 
fed the decaying heat very much. The tinBure 
of this (lone was of a deep claret colour. All 
which agree throughout with the fame Spirits 
poured on Iron-, and certainly the colours of the 
Manganefe, come from the Iron that it con- 
tains. Red is common to them both , and a Pur- 
ple is but a deeper Red with an eye of Blew ,and 
the fame colour fome preparations of Crocus 
Martis have, and as black is made with Zaffer 
and Manganefe, fo rich Blacks in Jilks are made 
of flip , that is the powder which the Shear- 
grinders grind from (hears and other edge 
toots mixed with Sand from the Grind-flone, 
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und cloubtlefs would be of ufe in the colour pot? 
of the furnace did they know it, and would they 
ufe it. Secondly , this Mangancfe makes the 
metall rife much , and boil at all Iron or Steel 
done, or Crocus Martis, or any Other prcp'ard- 
lion, or compofition thereof, which quality is a! fa 
common to Copper, Brafs and Lead. Obferve 
here, that wherefoever any of thefe are put into 
the pot our Author commands that it be done 
leafurely and by little and little , and that fotnt 
vacuity be left in the pot, for fear you lofe youf 
metall which will run into the fire and afhes „ 
and thereby you lofe the time and charge, for all 
this commonly goes together with hi mi 

1 , Our Author here commends Manganefe 0/ 
Piemonr,/or the befl in the world, and there - 
l fore wherever he mentions the one, he fubjoyns 
■j the other. But fome few years Jince, the induflry 
of our nation hath found in our own countrey at 
Mendip-hills ( famous for Lead ) in Somcr- 
let-fhire , as good as any ufed at Moraru 
tvherever the Lead-Ore-Men find it, they cer- 
tainly conclude that Lead-Ore lies tinder itx 
They tall it Pottern-Ore , becaufe the Potters 
fpend fuch great quantities of it y this being the 
onely materiall wherewith they colour their 
ware Black, as they do Blew with Z, after, They 
y* “ cgpp 
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count that the left , which hath no glittering 
fparkles in it, and is of a Blackifh colour, hut 
powdered of a dark Lead colour , 'tic very 
hard ponderous , the deeper the colour , the deep- 
er it colours the metal in the Furnace , ’ tis to 
he put into the melting pot together with the 
Frier. 

Chap. ^ Errc-tto of Spain, commonly calld 
14, 15. xs uftum , or burnt Brafs, and 
’ tis made Latin, by Ccefalp. 1. 3. c. 5 . where 
he thus faith, Optimum xs uftum conficie- 
batur in yEgypti Memphide deinde in Cy- 
pro, cujus notse funt , ut fit rubrum & at- 
tritu colorem Cinnabarisimitetur, nam ni- 
grnm, plufquam decet exufium eft. Hodie 
in Hifpania conficitur , appellant autem 
Ferrettum , fed nigrum eft, mficit ingre- 
dine, ideo utnntur ad capillum denigean- 
dum. Thebeft burnt Brafs was made at Mem- 
phis in Egypt, Afterwards in Cyprus the 
marks whereof are that it he Rea,, and that by 
hruifing it imitate the colour of Cinnaber, for 
that which is black is too much burnt. ’ Tis now 
made in Spain, they call it Ferrettum, but ’ tis 
Black and colours Black , therefore they ufe to 
colour therewith their hairs Black. But if it 
he calcin'd to a mediocrity it appears Red,& ’ tit 
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of the fame colour when powdered } and hence 
it feems to have it's name Ferre' rum a ft rreo 
colore, for Crocus Martis appeareth to the 
eye Red , though much lighter than Ferrerto 
doth. By the former difeourf- of Ca^falp that 
fome Countries afforded better Ferretto than 
others , as Caftile Soap, and Venice Glades' 
are the be(l, but we find no fuch difference in 
the feveral climates , that we need fetch any 
thereof from Spain, 



The two mo(l eminent and fingutar colours f 
loth in them felves, and in relation to animals J 
and to this Art of Glafs,are Blew and Green 5 
in them felves, as partaking much of light, as 
is feen in the Triangular-Glafjes , and they 
'are alfo mofl delightful and agreeable to the 
fight, and eyes of animals as neither widening, 
nor contracting the Pupil too much, both which 
are dolorous and offenfive • and in the Art of 
Glafs , in Pasts, Enamels , Glafs of Lead by 
reafon of their great conformity andneernefs 
to many fort of gems, challenge a great fhare of 
itfe,bejides the many gradations of them ufecl 
fimply of themfelves , or elfe blended and mix- 
ed one with the other. Blew is a fimple colour 
in all Arts converfant about it, but Green in 
the curious Art of dying is a compounded co - 
V 2 lour 
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lour of Blew the Ground, and Yellow fuper-in- 
duced 3 or contrary-wife wrought. But in other 
Arts thU colour is fimple , and both arife from 
the fame mater tall Copper or Brafs by various 
ordering and preparing them. ’Tis a firange 
and great my flery to fee how fmall and undi- 
fcernable a nicety ( though the fame materials 
be ufed ) makes the one and the other colour , 
as if daily dif covered by the refiners in making 
their Verditcrs, who fometimes with the fame 
materials , and quantities of them for their 
Aqua-fortis , and with the fame Copper- 
plates, and Whiting make a very fair Blew 
V erditer, otberwbiles a fairer or more dirty- 
green. Whereof they can affign no reafon, nor 
can they hit on a certain rule to make confantly 
their Verditcr of a fair Blew , to their great ■ 
clifproJit 3 the Blew being of manifold greater 
Value than the Green. Blow although the 
genuine - and natural colour of Brafs and 
Copper, is the true Sea green , mixed of both 
colours , yet the former inclines more to a Blew 
than the latter , and the difjolvents have a 
great [hare in this bufwefs. For Verdigreas 
made of Copper-plates buried in the earth 
with Grapes , makes a Green , but Copperas 
made with Copper , and the liquour of the 
Pyrites difj olyed with rain water , yields a 
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Blew in Daatzick and Hungarian, and Rod- 
man Vitriol, the onely difference of thefe pro- 
ceeding from the reflation of the materials 
into finer & minuter P articles 3 and various tex- 
ture of the Atomical parts of the materials 
dijjolved. Now the reafon why Brafs makes a 
better Blew than Copper , feems to be this 9 
that the Lapis Calaminaris the onely thing 
that differenceth them Jakes inland incorporates 
mth it’s felf that acidity which naturally Cop- 
per contains , which as it appears in the ma- 
king of Verdigreas turns it to a Green } be- 
ing exalted by the acidity of the Grapes. Aud 
this feems alfo to be the caufe , why Frcnch- 
wine-grapes, which have more acidity in them 
/ than Spanifh-wine-grapes have ( though the 
climate of Spain be more fuitable than that of 
■ France ) are fittefl to work this effefl. The 
force alfo of Vitriolate juyees may be feen 
in our Englifh Copperas, and Vitriol of 
Mars, made of Spirit of Vitriol and Steel, 
both which change the natural Tellowifb colour 
of Iron into a Green , and Lapis Armenus a 
Blew (lone ground with Vineger , or the tinBure 
thereof drawn. The effeB of Calaminaris in 
drinking in the acidity of the Vitriol do 
the fame 3 an ingredient into Aqua-fords is 
clearly manife fed } by a pretty and lucid expe- 

V 3 riment) 
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riment 3 was once jhewed me by my neighbour a 
Refiner , who bought fiome Copper-plates to 
draw down his [liver from Aqua-fords where- 
in ’twas diffolved , but thefe Copper-places 
would notwholy precipitate the f 'aid filver, but 
left ten pound thereof in thirty remaining 
■unprecipitated in the water, 7 he reafi on where- 
of was found to be, becaufe the Copper for 
thofe plates had been melted in a pot, wherein 
Brafs before had fuffered Fulion. 7 he Cop- 
per-fmitb, hereupon remelted the f 'aid plates 
in new pots , and with a [ rong fire , burnt off 
( as they ufually do ) the flours of the Lapis 
Ca laminar is, which are valatil and fly alout 
the work- houfe , colouring the Cloaths , hairs , 
and Beards of the Work- men^as white as thofe 
of Meal-men , or Millers. Now when thefe 
flours had been well feparated , and the Cop- 
per-places freed totally from them, they drew 
down the filver wholly from the Aqua-fords. 
New in this experiment the Lapis Calamina- 
ris, imbibed part of the acidity from the Cop- 
peras, and fo the Plates being lefs corroded , 
and confequently too little thereof received in- 
to the parting water, left room for the filver to 
remain, and to be fupport'ed by the / aid water 
which is the reafon of all precipitation, for the 
pfw advent ent wet all coming into the place of 

ti ' r 
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the filver , forcetb it to defcend upon, the Boule 
and Plates in the form of a white powder. But 
that this e jj eB followed from the imbibition of 
the acidity from the Aqua-fortis feems mani- 
fejl } becaufe Aqua- fortis-vinegcr, or it's Spi- 
rit, or any other acid jiiyce , poured thereon be- 
comes more fweet , and heavy , as they do with 
Coral, Crabs-eyes, ( as they are falfly call’d ) 
the [bells of fifhes or Lapis Lynch , and whi- 
ting wherewith iff the water from the Copper- 
plates Verditer is made , likewife do. ssnd 
hence it proceeded too that the water made with 
thefe Plates , acquired the mofl fngular Sky - 
colour the f aid Refiner had e ver feen. And to 
this purpofe I remember , that from Brafs dif- 
folved in common Aqua-fortis, with an addi- 
tion of Crabs-eyes, a mofl fair Sky colour pro- 
ceeded thence. 

Of alt met alls Copper is the mo(l plyable 
to the Hammer , drawing into wire, gives mal- 
leability to fiver and gold in coins , and is of no 
hard folution in the fire , is foon corroded with 
any acid Spirits or Salts , and without great 
difficulty is refolved into a powder with the fire. 
Five preparations or reduBion to powder our 
Author gives , Firfl, a calcination of Cop- 
per, c. 14. of Brafs, c. 21, with Sulphur, 
V 4 then . 
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r \hen with Vitriol, c. 15. Thirdly, a fimple 
calcination of Brafs by fire , c. 20. of fcalesi 
of Brafs, c, 24. Fourthly, fcales thrice caUi 
fin’d, c, 25,28. Fifthly , the making of Vi- 
triol of Venus, c. 31, 132, 133. All which i 
4 ire fo well known to the meaneft Ghymifts / 
(hall need to fay little of them , ef pea ally ha ? 
tying given fo Urge an account, how the two 
■prime colours , Blew, and Green are thence 
fduced. Bat above all thefe preparations, 
that of Vitriol of Copper carries the pre- 
heminence , and next to that being prepared 
the farpe way with it , the calcination with 
Sulphur , and efpecially with Sulphur vi- 
vum in a clear and firong fire makes a let- 
ter colour than any of the other calcinati- 
q)ps mentioned by our Author. For thou fa 
Originally Brimftone and Copperas are 
made of the fame Mar cadre , and produce 
Spirits undifiinguifhable each from other , yet 
Sulphur fooner and better penetrateth into the 
body of the met all, being more vehemently dri- 
ven in by the mofl acute and fharp points of the: 
flame, and fp confequently divide more fubtilly 
■the fmallef particles thereof. Befides the flame 
cfjfipateth and carries off the Spirit of the 
Sulphur, which of it's own nature is apt to 
fhcken, and, peak? all colours more dirty. For 
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as ’ tis well known Copperas with gals or any 
other afringent vegetabl e-make Ink , and the 
Slack for dyers . But if you lifi to try Vi- 
triol , you mufi not ufe Englifh Copperas 
made with Iron , but that which is rnacle with 
Copper, Becaufe experience teachetb the Re- 
finers that Aqua- forcis,wrf«V with it will carry 
'its foulnefs through all their mediate folutions 
even to the Vtrdiccr ’its felf which ’twill 
piake infallibly of a dirt y Green colour. Where- 
fore they male their Aqua- fori is of Dan> 
zick Copperas onely. 

If hofo ever then would extract a good colour 
with Aqua-fords ( which way our Author u- 
feth not though he doth in making Crocus 
Martis) fhould make it with Salt- peter and 
Alume instead of Vitriol as 'tis hereafter 
made for Calcidonies, chap. 38. or with 
Hungarian or Roman Vitriol efpecially the 
lap which makes the jlrongefl water , being mo(l 
impregnated with Copper, and coming neeref 
to Vitriol of Venus, for with thefe waters rife 
fome fmall atoms of Copper ( as ’ tis ma- 
pifejl by holding a knife over the fumes of fuch 
Aqua-fortis boyling ) which will colour it of 
a, perfeB Copper colour. And if you dijjolve 
\n this Aqua-fortis the left Copper, and then. 
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precipitate it with [pelt ar ( which 1 have fome- 
times done with the refiners double water im- 
pregnated with Copper ) you fhall have a mofl 
excellent Blew , which may be of good ufe for the 
colouring of Glafs 3 for 1 doubt not but the (Irong 
fire of the furnaces will wholly diffipate the 
fpeltar being of a Sulphureous nature , or con- 
vert it tr Glafs, for upon the di(J elution there- 
of with Aqua- fords it fhooteth into Green 
CryflallSy however the Copper will remain to 
give it s tinBure to the Glafs , and that this 
way of precipitation is much better then by 
drawing of the Spirit with heat 'tis apparent 
by this j that the finer and purer parts of the 
Copper rife with the water as in the experi- 
ment of the Knife , and by many others to be 
met with in the writing^ of the Chymifts. One 
experiment more I (hall add to extraB the tin- 
Bure from Copper. 1 took Copper calcin’d 
and Verdigreas of each an ounce and fill'd 
two Glafs bottles with the ju-yce and leaves of 
garden Scurvigrafs, which abounds in volatile 
Salt j and clo fed the fe Glajjes welt , andfirflfor 
a month , fet them in a Sellar , and afterwards 
upon Leads in the Sun y during the Summer 
moneths , then 1 firained the liquor per char- 
tam emporeti eam 3 and had from the for- 
mer a fair Skie 3 from the latter a pure Sea 
Green. 
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Green. And this l the rather relate , lecaufe 
I have not met with any experiment in this na- 
ture with volatile Salts } and ’ tis very prof able 
that other plants full of the fame Salt , efpeci- 
ally having fome clammy juyce in them , fuch as 
Onions 5 Garlick , Leeks , Alolyes have y 
might (hew fome rdre ejjeB upon Copper, for 
their leaves have either a deep Green 3 or elfe a 
Green mixt with Blew. The whole tribe of 
.Acids alfo are dtjjolvenis of Copper, and 
all forts of fixed falts, all which have acidity 
in them. And no doubt great variety might 
be met withall in diverfity of menj1ruums 3 and 
procefjes of ex trading thefe tinflures. 

Our Author c. 20 . tells you Brafi > is made 
of Copper and Lapis Ca'aminaris , 1 (hall 
here deliver the procefs fince / find it no where 
fully delivered , Lapis Calaminaris is found 
in Sommerfetthire, and the North of Wales, 
and though fome of it hath been brought from 
Dantzick, yet ’ tis not of the fame goodnefs 
with ours of England. This ftone before ufed 
mufi have the following preparation. It muft be 
firfi calcin'd in a furnace like the Calcar with 
a fmall hole on one fide to put fire in , which 
may be either of foal or wood 5 but wood is heft ^ 
becmfe it maketh the greatefi flame } and con - 
~ " fequently 
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fequently the befit reverberation . The time of 
Calcination is about five hour s 3 in which [pace 
they often rake it about with a great Iron rake, 
It requireth good judgement to calcine it well} 
for when ’tis not fnfficiently calcin’d 'twill not 
mix with the Copper , and when too much , 
’twill make t too brittle , and in both cafes 
gives not the true tinBure to Copper. The 
fign of it s jufi calcination is, when ’tis in a 
white and very fine powder. Almofi half of the 
Calamie ( as the workmen call it ) is wasted 
and flies away in flour, which [ticks to the mouth 
of the ' Fnrnace of divers colours of little ufe 
with tnem, though I could eafily prove thefe 
flours to be the true pompholix of the ancients s 
and to be ufed in the ointment , that hath it's 
denomination thence. ’ Tis an excellent dryer , 
and applyed to Gleet ing [Verves , and Tendons , 
without pain, it f ton exiccateth them. This pow- 
der I communicated to the eternal flory of our 
mtion,and Anatomy, & an excellent Chirur- 
gian 3 and never to be by me forgotten the in - 
comparable Dr .Harveys man mofi curious in all 
natural things , who confejjed he thought this 
to be the [aid Pompholix, and with mo ft hap- 
py fuccefs frequently ufed it. Now when the 
Calamie is well calcind , they grind and fierce it 
to a very fine powder 3 and (herewith mix well 

Charcoal 
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Charcoal finely ground to a powder , this 
mixture they put into the bottom of a pot 3 and 
upon it a Copper-plate, to wit, feven pound of 
this mixture , to five pound of Copper , which 
is their ufual proportion. Thefe pots are made 
of Nonfuch-clay, which mufit be fir ft c olein d 
if they make pots of it alone , but ufually they 
grind their broken pots with an equall quantity 
of the clay , and therewith make them , which 
being well wrought and annealed } will commonly 
la(l 12 or 14 days. 

The furnace wherein they melt their Cop- 
per and Calamie is about fix or feven fool 
deep under ground , the earth being circularly 
rat fed by degrees from the plain of the work- 
houfe to the hole , whereby the materials and fire 
are put into the furnace, which is the center of 
the raifed earth, and in a perpendicular to the 
bottom, and area of the furnace. The diameter 
whereof at the bottom is three or four foot wide , 
growing gradually narrower and narrower in 
the form of a cone to the faid hole which con- 
tains afoot in diameter , wide enough to putin 
and take out their pots and fire. This hole hath 
an Iron cover with a fmall hole in it , where- 
with they regulate their fires. At the bottom of 
this furnace , they have a long pipe or hollow 
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plac e by which they blow their fire with bellows „ 
At firfi they mal e a very gentle fire , encreafing 
it by degrees, till they fee the Copoer melted 
down, and well mixed with the CaJamie, which 
is ufually done in the [pace of twelve boors, for 
every twelve hours, they ca(l their plates at five 
in the morning and evening • and then they 
take their pots out of the furnace ( which are 
ufually eight or ten in number') with a long 
pair of tongues , and fet them in a hot place a 
little time till the metal grows a little cooler, 
yet fiill melted . , and then pour it out of all the 
pots together into a mould of ficne , which pro - 
duceth a plate of Brafs three foot long , and a 
i oot and a half wide weighing betwixt 60 and 
So pound. 7 he mould is made of two fiones 
which feem to me to be of that fort , which are 
talid Calcarii, for they have many [mail fhf 
ning particles in them like Spars, which con- 
tinue after long ufe of the fe fiones, whofe co- 
i lour is thereby changed from a Gray to a red- 
diflj Copper colour, one ly the fpots remaining. 
"Thefe fiones have formerly been brought from 
Holland, but have been fometimes fince found 
in the mount anous parts of Cornwall, and are 
as big as a rea fonable grdvejlone 3 and of the 
fame figure. They mufl be annealed fome hours 
before they cafi their plates on them } elfe the 
„ metal! 
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we tall will fly , and befides ■ endanger their 
breaking. They waft have many fair of them 
in readme fs , becaufe after three days cafling 
they become weary ( as they call it ) and muft 
be new coated with coal and tallow. * Tis to be 
obferved that the mixture of the Calamie and 
Coal , muff be always put under the Copper- 
plates, for then the Calamie beingraifed by 
the mixt Charcoal and heat of the furnace 
eaftly penetrateth and mixeth by little and little 
with the Copper melted , and fo both unite into 
one mafs , winking the compound call'd Brafs. 
whereas the Calamie would mofl of it fly away 
jhould it be put above the Copper-plates. 
And though the interpofition of the Copper 
hinder it s afeent , yet much thereof flyes away 
and flicks to the [ides of the furnace , • and ac- 
cording to the diverfity of the fuperior or in- 
ferior part of the furnace where ’ tis found 
and difference in figure and colour receives va- 
rious names , of CapnitiSj Botrytis, Placitis^' 
Onychitis. Oftracitis, fo call’d by Plin. 1 . 34. 
c. 10. All which contain fome Copper in 
them eafily difcoverable by the affujion of 
Aqua- fords on them or by long lying expofed 
to the open air, nay, you fhall fee in them fome- 
times a Greenifh Blewifh colour , when they are 
■taken out of the furnace . The encreafe of 

weight 
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weight by the Calamie if from 38 to 40 
found m the hundred , fo that 60 pound of 
Copper makes with Calamie 100 pound of 
Brafs. O'ferve alfo that the fire mujl not; he 
too flrong, or mujt the pots continue too long 
in the furnace after fufton of the Copper left 
the Calamie fly away, and that the coals him 
at the bottom of the pot , and which were mixed 
with the Calamie are not totally turned to 
afbes 3 hut of centimes come out untouched , and. 
unaltered , though the pots have continued red 
hot for many hours together , which is needful 
becaufe Copper with the Calamie require 
longer time to he melted then Copper alone 
doth. As to the eafie parting of the Calamie 
from the met all , we fijall to what hath been 
formerly faid, add this , that when they dm* 
this Brafs into Wire, at each new drawim 
they mufi anneal it elfe ’ twill break, and yet 
they muff mt heat it to above a Cherry red, for 
if 'they do they burn of the Calamie to their 
great /o/r, which is eafily done in Brafs drawn 
into [mall threads. 

Chap. 16, J liver fever al wayes of 
17,18,19. making Crocus Martis, 
ad which and many more are delivered by 
Chymical Authors. They may be reduced to 

thefe 
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thefe beads , 1 . A Jimple reverberation without 
admixture , and fuch 1 have feen made of Iron 
Bars wherewith fome furnaces are fupported 
and built , and the be ft , and deepejl colour 1 
ever faw was made this way in a furnace 
wherein Aqua-fords was conffantl y di fil'd 
the whole bays turning by little and little into 
this Crocus 3 and was brafked off in a confides 
able quantity. The fecond way is a calcination 
or reverberation with Brim(tone , Salty Urine s 
V rneger. Thirdly^ by folution in Aqua-fords* 
Aqua-regiSj Spirit of Salt and Nitre, and 
then by exhalingthe waters you fhall have a 
very Red powder. The folution of Iron in 
Spirit of Vitriol, oro/'Sulphur make the Vi- 
triolum Martis, not much differing from our* 
Englifh Copperas in goodnefs but onely in 
ffrengthy either as to dying , or Medicines , 
•which being calcin'd makes a Colcorhar, 
unlike that of- common Vitriol , which though 
it may ferve Painters for a deceitful colour. 
;; yet ’twill not ferve the Glafs- furnaces , for alt 
Colcothar contains in it much terriffnety 
which would make the Glafs foul and obfcure , 
this feems to be the reafon t why our A ithor u- 
feth not Vitriol here , as he doth before msb 
:: Copper, 
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I fhall fay no more concerning the tir.Bure 
of Mars, but that what fo ever of Acid or bi- 
ting juyces work upon Copper, the fame have 
alfo their effect upon it. And though all the 
mays produce a red , yet fome of thofe reds are 
lighter and more tranfparent , than others , and 
fo may ferve for fever al colours, and various 
admixtures with other Metalline colours , to 
advance or moderate them, for Crocus Martis 
made with Vineger complies with Greens , chap. 
32, 34, 35. and in the Emerald colour of 
Glafs of Lead , chap. 6 5. and for the fame 
colour in pafls 5 tis ufecl indifferently with 
Verdigreas , chap. 77, 78, 77. and in 
Blacks , chap. 101. but for a fair Red, Cro- 
cus Marcis made with Sulphur, chap. 128. 
but for more fair colours Crocus Martis made 
with Aqua-fords , chap. 43. But foasthe 
left colour from Brafs is of Vitriol of Venus 
the primefl and lightefl colour from Iron or 1 
Steel, is that which is made with Aqua-regis, 
which proceeds partly from the mixture of (al 
Armoniac, and partly from a finer folution 
of it. 

And thus having pa(l over the prime ma- 
terials , and preparations for colours in Glafs, 

the 
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the reft of the work confifting principally in the 
due mixture of the faid colours with the cir- 
cumfiances, which our Author hath fully 'done, 
we (hall be very brief in what follows , and, 
I hall onely deliver here one preparation come 
to my knowledge , whilft a fecret of great value, 
but now commonly enough known to the furnaces 
and ’tis this. Take of Antimony and Salt- 
peter well ground and mixed \ of \ each twelve 
found, together with 200 weight of the com- 
mon materials for glafs wherewith this mix~ 
ture of Antionomy and Peter mufi be alfo well 
united , and then calcin'd in the calcar and 
made into a Frit , or which is all one make 
Regulus of Antimony with Crude Antimo- 
ny and Peter , the manner every Chymift 
■knows, which being mixed with the met all afford 
avery white Enamel, and ferves with other 
mixtures for various colours . 

Chap. 29. T)Orc. I. 6. c. 5. To colour 
J[_ the Blew Gemm which the 
common people call Aqua-marina ( and our 
Jewellers Egmarine ) a kind of Saphire. 
Beat burnt Brals into a mo ft fine and impalpable 
powder , otberwife a courfer gemm will be made 
thereof, and let it be mixed with Glafs . The 
quantity cannot be determined ■, for they are 
X 2 mads 
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made deeper or lighter, for one pound of metall 
one drachm of burnt Brafs will fuffice. 

Chap. 3 2. the Emerald colour Porta, 

1. 6. c. 5. thus , when you 
have coloured that Egmarine you full eafily 
turn it to an Emerald s by adding half Crocus 
Martis to the calcin'd Brafs, to wit, if at firfl 
we put in a fourth part of Brals , we now add, 
an eighth part of Crocus, and at much calcin'd 
Brafs. Obferve that they boil together fix hours 
after the colours are put in the fluff, that 
the jewels may grow clear which became cloudy 
by putting in the colours. Br ;fs is heavy , and 
when 'tis mixed with the metall, every moment. 
5 twill fink to the bottom of the pot , and make 
the gemm more dilute , wherefore you muff very 
often flir it. Let the fire decreafe by little am 
little till the furnace grow cold, let the pots bn 
taken out of the furnace , and being broken they 
afford you counterfeit jewels, 1 

: i 
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R Ojicbiero , whereof thus , Port lib. 6„ 
cap. 9. But the more skilful and mo- 
dern Glafs-men in colouring Enamels of a 
•dear Rofe-colour ( the common people 
call it Rofachiero ) take not a little pains, 
feeing our Anceftors made it Artificially 
and beautifully. 

[Chap. 37 . f~\Ur Author advifeth you to 
V . J make your Aqua- fort is, 
&c. your felf and good reafon for it , for one 
found of common Aqua fortis upon my rt ite- 
rated experience (hall yield but four ounces of 
good Spirit, the other 1 2 ounces will be phlegm 
of Vitriol. This addition of white Arfnick 
in the making of Aqua-forcis, 1 find in the 
Lady Ifabella Cortefe printed at Venice in 
Italian 18 years before the publication of this 
work. Many are the compactions of this water , 
but Nitre is the principal operative ingredi- 
X 3 ent 
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ent in them all. Adofi wake it of Vitriol, fome 
o/'Englith Copperas which ferves for com- 
mon ufes , and for Eow-dics ( though wade of 
Dantzick Copperas would he better for that 
life ) for this the refiners ufe finding adirti- 
nefs from our English, / 'owe add alum in- 
flead of Vitriol, but that yields at be\ l but a 
weak phlegm , Others have wade effays with 
Sal gemm , but they found that this Salt affords 
no Spirit , but flicking to the neck of the re- 
tort , hinders the pafjage of the Spirits 
and breaks tbevefjels. when the red fumes 
are pa(l all the Spirits of Nitre areraifed , and 
then the fire is to be extinguifhed , for after 
followeth onely the Spirit of Vitriol , which 
hindereth the operation of the Spirit of Nitre 
towards the folution of metals. I have often 
feen fngular good parting water drawn by the 
refiners twice in 24 hours , in which time , 
with their feci, not much of the Spirit of Vi- 
triol could arife , which requireth commonly 
three days with the (Jrongefl fre can be made 
for the two l all days to draw off both the Spi- 
rit, and ponderous .oyl from it , though the vo- 



Utility of the Nitre in Aqua-fortis may help 

'th 



-.0 raife them. One thing our Author omitted 
though very necefary to be done before the 
Acgu- fertis be ufed, pradifed confantlyby the 
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refiners , elfe their waters will befoul , the wan- 
ner is thus j as you have it in Beg.Tyrocin. 
Chym. c. 3. Take of the difil d water 
and put into it a peny weight of refined fi- 
ver, and d/JJolve it upon coals , then pour this 
fiver water into three parts more of the unfned 
Aqua-fords which will become of a milky co- 
lour, then they let it fettle, and decant off the 
clear, this fetling the refners call the fixes, and 
cad it into a tub of water of 20 gallons , all 
which it will in a moment turn to a milk colour. 
I know arefnerwho deftdleth his Aqua-fortis 
out of an Iron pot , which he fnds to make a 
fronger water, befdes the great charge in pots 
and jfre faved, you may fee the way in the com- 
mentator on Beguin. 



Chap. 40. \JOu need not charge your A- 
K qua-Regis with fo much Sal 
Armoniac as it will diffclve , one ounce and a 
half to a pint is fuffcient. I wonder at Beguins 
way of making this water, who difills the Salt- 
peter and Sal Armoniac together, but experi- 
ence hath taught me that half the quantity of 
Aqua-Regis, wherein Sal Armoniac hath 
been dijjolved , will do as much as neer double 
the quantity of that wherein it bath been di- 
fill d, Aqua-Regis onely blacks fiver , but 



3i2 Obfcrvations on the Author. 

5 twill flowl ) diffolve very thin plates of Copper 
and Tin, as Aqua-fortis will corrode Leaf- 
Gold. But if you draw off the water when it 
hath dijjolved Gold > then ’twill fall upon Silver 
er other metalls. 

Chap. 42, He ways of waking Calci- 
J domes, Jafpcrs and Agats 
feems to be the fa/ne with making marbled 
paper deferibed exaBly by Kirch.. 1 . 10.de 
iucc Si umbra par. 2. c. 4. and tranferibed 
by Sci ott, par. i.l. 5. Chrom. 5). the way 
whereof if, that fever al colours are dijjolved 
in feveral liquours proper to etifjolve them , 
and are fuch as will not readily or not all mix 
one with another , when put into water , before 
they are cafl upon the Paper to receive this Vi- ■ 
riety of colours . And fo in like manner va- 

riety of materials being mixed together , and 
fitch as will not incorporate each with other , mufl 
pern's give various and diJlinB colours to the 
metal. Many experiments might be given of 
tinged liquours, that put into the fame Glafs ,< 
would keep their diflinB (lations and colours,. 
Pay though the liquours were agitated and con. 
founded, they would each return to their proper 
place end flat 10ns. In the preparation of thefe 
C^AiiJonies, / jbdil qbfervefrfl , that (tilde 
colouring 
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colouring materials, though not oil their prepa- 
rations are ufed in each of the three ways, \ jz. 
Zaffer, Manganefe, Silver, Steel, Smalts 
and Lead. Secondly, the greater variety of 
ingredients , wales the letter Calcidcr.y ., for 
the fir ft is wore ftwple than the feccnd , and the 
feccnd than the third, and our slut her com- 
mends the laft before the feccnd , and that before 
the fir ft. Thirdly , that feme ingredients there 
are in each of them which contribute no co- 
lour at all to the wetall , fuel) are Tartar, 
Scor, Sal Armoriac, Mercury. Fourthly , 
that fcrfie of them are of an unSIuous na- 
ture , as Lead, Scor, Tartsr and Smalts, 
which may hinder the union of the materials 
one with another , which appears by this , that 
they do part one from another , and therefore 
the me tall being taken when it begins to grow 
cold , will then fhew feme waves , and divers 
colours very fair, chap. 42. A great deal of 
Art there is in working the metall at a due 
heat , and in the manner alfo, and in this latter 
much of Art lyeth as it doth alfo in marbling 

Paper. 

Porta teacheth how to colour Glafs with va- 
rious colours , this he found out by chance, when 
he was making other tryals, Calcmedluf tales 

away 
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away the perfpicuous colour of Glafs and va- 
riously colours it , for when ’tis fprinkled by 
turns on Glajjes pohfhed with the wheel , and 
expofed to a kindled fire, it colours them van- 
oujly and renders them darker, for one part be- 
comes ( lone , the other is varioujly coloured that 
’ twill feeman Opal. But you mufl often take 
them out of the fire, and fit them till you have 
your wifb. 

Here and in many other places our Author 
tells you that Glafs may be wrought, into any 
jhape. 1 full for the Readers delight fet down 
the mofl curious I have met with. Card.l. 10. 
c. 5 2. de varietate faw a Cart with two Oxen 
which was covered with the wing of a Fly , 
Agric. I. 12. de re MctaiJ, faw at Moran 
living Creatures, Trees and Ships, and many 
other famous and admirable works. Mafler 
HoweJ, pas. 39. farv a complete Galley, with 
all her Mads, Sails, Cables , Tackling, Prore , 
Poop, Fore-cafile, Anchors, with her long Boat, 
all made out in Cry (laid Glafs, as. alfo a man in 
armor. Worm, had in Mulaco, little fiatues 
of Glafs, both of men, and other things. The 
mofi beautiful Church of Saint Mark at Ve- 
nice, adorned within with Mofaic work, re- 
prefenting fever al holy hifiories with fit co- 
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lours , and covered in fome places with 
Gold. 

Chap. 48. T^Ort. I. 6. c. 5. wakes this 
| Amethift colour with a 



tranfparenza , non havere corpo dicono 
quelli c’ hanno trafparenza. The Painters 
fay thofe colours have body which are clofe , and 
without transparency , and thofe not to have 



Chap. 61. C^'Lafs of Lead , ’ tic a thing 



and the reafon is, becaufe of the exceeding 
brittlenefs thereof. The whole Art of calcining 





Chap. 49. w the Saphyrc, adds 

rachms of Zaphar to 
a pound of met all, and ■ the longer ( faith he ) 
they continue in the fre, the brighter the colour 
will be, you wufi continually mix them. 




Chap. 58. Teed in the original. 

J ) roflo in corpo, whereof 

thus , Imper.l. 4. c. 1. haver corpo dicono 
quell t colori die coprono e fono fenza 



body which have tranfparency. 



our Furnaces , ■ 



Lead, 
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Lead, to glaf e their ware withall being the 
principal thing wherewith that glajing is made , 
is fufficiently known and praElifed dayly by the 
Potters . And could this Glafs be made as tough 
as that of Cryftalline ’ twould far furpafs it in 
the glory and beauty of it's colours , of which no 
man can be ignorant, that hath had any expe- 
rience of this Metali. That experiment of 
Kirchcr eafily to be tryd with inconfiderable 
charge will evince this, thus he, \. i. de luce & 
urabr. par. 3. c. 5. If you heat with live 
coals Qjtick- [liver congealed with the vapor 
of Lead in a Brafs-fpoon, there will foon ap- 
pear to you in the melted fluff fo great variety 
of colours , that no greater can be conceived in 
the world, infomuch that none of thofe which 
are call’d apparent colours may be compared 
with them ; I remember that trying the re- 
dtiSion of Lead from Cerufs, by fetting it 
over the fire , had by putting an Iron [harp 
pointed into it a considerable quantity of a 
m off brittle matter, not tranfparent, but adorn- 
ed with mo fl beautiful colours of Blew, Green 
end Yellow, though the later over-ruled both 
the former, and fame grains of Lead. I alfo 
ca sk fame Brimftonc into melted Lead which 
became of the faire(l skie colour that ever l 
flaw , with the intermixture of other colours 
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with the Blew, and tbofe colours not fading 
but now continuing for thefe 12 years pajt, 
Libav. de tranfmur. mer. 1 . 7. c. 20. faith , 
that the melters , and tryers of metals daily 
change Lead into Glafs , and that this Glafs 
is Flack, Red, Yellow, or otherwife coloured , 
as the calcined Lead is handled , or as Lead is 
calcin'd into Lytharge, Cerufs or Minium. 
Quercet, in Hcrmet. med. defens. cap. 9. 
affirms be faw with his own eyes , 4 Ring made 
of Glafs of Lead , which infufed in wine a 
night was a perpetual Purgative , The like 
variety may be obferved'from Bifmutum or 
Tin glafs as Libar. Syntag. Arcan.l. 6. c. 4. 

Lead returning into it’s body, breaks 
out the bottom of the pots. Lead can hardly 
be fo well calcin'd , but fome particles thereof 
will remain uncalc incl , which the heat of the 
furnace reduceth to Lead again , the fame was 
faid of Cerufs before , and the like you fhali 
find in Minium , the highefi calcination ufed 
thereof. Now the caufe why it breaks out the 
bottom of the pots feems to be, that receiving 
there a new calcination } and cloftng with it’s 
unBuofity , and body the pores of the pots , it 
hinders the pafjages of the fire into the me - 
tall , which impeded , converts all it’s force 
upon the clay , whereof the pots are made , and 
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h father calcining it mufi necefjarily make 
holes in them ; Now that Lead doth (ink into, 
and not as other metals continue melted on the 
furface of the pots ’tis manifefi by the refiners 
tefis, and Gold-fmiths copies , which jhew by 
their colour and weight , what body the y have 
' eceived into them , and by their remelting 
and reduBion of the Lead. 5 Tis true the tefi 
do imbioe fome Silver , and therefore they re- 
melt them in the great heat of the Ahnond 
Furnaces , and no doubt the fame happens to 
the copies , though the E (Lay Matters of the 
Tower firongly afjert the contrary againft the 
importers of Bullion, But the Eifay Ma- 
tters at Gold-fmtths-hall do gain silver from 
thefe copies by melting them down. But in this 
cafe fome minute parts of Silver onely get in- 
to the tefis and copies by the mediation of the 
Lead alone, fince Lead is ufed in both refi- 
ning and EJJays. But Silver alone nor other 
me tall will at a ll (ink into the te(l. Another 
reafon of this Accident, may be that the Lead 
infimatingifs felf into the pores of the pots, 
and continued there in fufion , will by getting 
farther and father by it's weight into the bottom 
of the pot at Lift run out and then leave holes for 
the me tail t o follow . 

0:ir 
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Our Author mentions not a Jacinth from 
Glafs of Leach nor Glafs of Tin, nor of Cop- v 
per. Bapt. Port, f applies you with the firff, 
1 . 6, c. 7. in thefe words , To make a very 
Jacinth, and not much differing from the true 
one. Put Lead in earthen pots that are very 
hard in a Glafs Furnace , and there let it ffand 
fome days , and thus your Lead is turned into 
Glafs, and imitates the colour of the Jacinth. 
and of the fecond lb. c. 9 . Melt a pound of 
Tin in an earthen pot that will hear the fire, 
let it ffand in the Glafs furnace three or 
four days , then take out it , and break the vef- 
f'U and on the furface you {hall find a Glafs 
of a muddy Saffron colour , and if it ffand 
longer in the fire ’ twill become more perfeB. 
Neither know jwe any more perfeB in this kind 
of many we have tryed. But you muff put it 
into the pot well powdered , wherein you muff 
ufe not onely Mortars and Mills , but the Por- 
phyrie-ftone , iF you would have it lighter , 
dilute it by adding Glafs. Another way refer - 
Ved for his friends is this , let there be nine 
pans of calcined Tin, feven of Lead, two of 
Cinnaber , of Ferretco of Spain , and of 
Tartar one part and a half of L ap. Harua- 
titis or Blood-Hone, one part 5 Red-ochre 4 

quarter*, 
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quarter , do as thou knowejl. His Glafs from 
Copper, 1 . 6 . c. 7. is tbis } Difjolve Silver in 
a ftrong Aqua-fords, then ca(l it into the wa- 
ter y Copper-plates, to which the Silver will 
flick , which gather and dry^ then fet it in the 
Glafs furnace , and ’ twill he turn'd into an 
Emerald in few days. I commit to you the 
tryal of other metals , ’tis enough for me to have 
fe arched out and (hewed the way. 

Chap. 72. QLcw Smalts for Painters. 

If 1 cannot find the compaction 
hereof in any writer , but 1 have been informed 
by an honefl workman in Glafs , that ’tis made 
of Z affer ->and Pot-afhes calcin d together in 
a furnace , made like that for Glafs , and that 
he wrought it in Germany. But of this , and all 
other natural and artificial colour in a treatift 
deftgned on this fubjeS. 

Gold hinders the riling of the Metall. 
And fo doth a little Oyf or Tallow , thrown in * 
to a Copper of boyling Sugar, hinder it's run- 
ning over into the fre } though it rife with the 
greatefl fury. 

Chap. 74. His way of colouring Cry-* 
J[ ftall, teacheth the trite and 
natural way , whereby Opals, Agats, Jafpers, 
Chryfolites , Cats-eyes, Marble, &c. Re- 
ceive 
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eeive their variety of colours , they have in 
themfelves, to wit , from exhalations of Mine- 
rals, fupervemng to the prteexiftent fub fiance 
of the (lone, as here the colours of Qrpiment, 
&c. raifed and driven by the heat , penetrate 
the body of the Cryftall, and give it this va- 
riety of colour - Now if .the matter of the 
l lone being firjl in liquid form , and therefore 
capable to receive a tinBure , have for ids ma- 
trix or womb fuch a place, whence fimple exha- 
tions proceed , the colour is fingle and unmixt , 
but if manifold, then the tinfture of the (tones 
becomes correfpondent to the diverfity of the 
colours arifing therefrom. And this appears 
to be true, by what is frequently obferved in 
larger tranf parent (tones , part whereof will be 
coloured with their natural colour , and part 
void of all colour , but (imply tranfparent like 
Ice. So that the whole (tone may well be re fern- 
bled to frozen water , to that part whereof 
which was firfi frozen an accefsion of colour 
was made, and none to the other part. Which 
may be feen more frequently in A met hi its 
than in other gems , though many other Jewels 
afford the like , fime having in fome part a co- 
lour, and fome others wholy without any, or elfe 
the feveral parts tinged with diverfity of co- 
lours, 

Chap, 
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Chap. 75. *T*He knowledge to imitate 
* Emera'ds, &c. There’s no- 
thing of value , but fome way bath been found to 
Sophisticate it. And fince the counterfeiting of 
Jewels with exa&nefs y would bring more profit 
to the inventer , than any other adulteration 
whatfoever , and perhaps with no real lofs to 
mankind , but great advance , as fome Chymifis 
affirm ^and therefore not pumfhable by any law 1 
know of unlefs in the Gold-fmith who will 
warrant the counterfeit for true # ’ti. r no won- 
der that many means have been to this end and 
purpofe ufed by pafis , doublets and foils , or co- 
louring the bottom of them , and various other 
compositions , and artifices , whereof this of < 
our Author feems the mo ft genuine and natu- 
ral. Of the fraud in Doublets , Ferant.Imper. 

J. 20. c. 14. gives this relation. A jeweller ; 
of Milan fold an Emerald doublet for 9000 ) 
Duckats 3 and the fraud was a long time con - 
ceald. 

The Chymifts have invented a peculiar 
though barbarous name for tbefe pafis , and no 
where extant but amongft themfelves. They 
call them Amaufa , fo Libav. Joan Ifaac, 
but Clauber. Anjaufa^wfoV^, whether deri- 
ved from Mufaicum ( not Mofaicum as 

Vofsius 





Obfervations tin the Author* 323 
Vofsius in bis GlofTary, proves at large ) f 
determine toot, though this Etymon be very 
probable 5 For Mo(aick work was made in this 
manner as Hermol. Barbaras , defcribes it, 
Mufivum opus quod vulgo Mufeaciirii vo- 
cant, teifulatum lapillis variorum colorumj 
ex queis arte comporttis & coagmentatis 
omne genus imaginum redditur. Mofaick 
work they call that which was checquerd with 
fiones of divers colours , with which compofed 
and joyn’d by art , all kinds of refemblances are 
made. Thefe works were anciently made 3 with 
[mail pieces of various Marbles of fever al 
colours form’d in the fj tapes of Animals 3 and 
fometimes encbac’d with Gold , as appears by 
Plin* I. 3 6, c. I* Senec. Epirt. 86.Plilander 
1 in 1 . 7. c. 1. Vttruvii mentions the reliques 
of fome pavements feen by him 5 wherein 
Checquer’d Marbles no bigger than fmall 
Beans did accurately and exprefly imitate 
in various colours , the effigies of Fifties 
and other thing 5 :. But the ufe of coloured Glafs 
Succeeded the ufe 0? Marbles , and other fiones. 
Libav. in his Syntag m.faith 3 the Saracenical 
Authors call them terra Saracenica , but he 
confounds thefe Enamels and Parts one with 
the other, 'tis true thefe two are very neer of 
kin 5 but are difiinguifhable by this , that Parts 
Y 2 art 
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are made of Cryilall , prepared and mixed 
with fome Glafs , and fo wrought intoatran- 
fparencie , but Enamels have the baft from' cal- 
cin'd lead and tin , which gives them opacity , 
corporeity and folidity , by reafon of the great 
quantity thereof mixt with the ingredients. 
Glauber thinks Furn. Philofop. 1 . 4. Palis 
were found out by chance by thofe who redu- 
cing calcin’d bodies with a firong fire , con- 
verted them into Glafs , and adds out oflfaac 
Hollandus, that metalls vitrified and reduc'd 
yield better and more noble Metalls than thofe 
which were firfi vitrified , to wit , Gold a tin- 
Bure , fiver gold , and copper filver , &c. he 
faith , noble Glafjes might be made of Metalls , 
could Chryfibles be made firong enough to hold 
them-, what he faith in many words , concerning 
the preparation of Cry Hall cafiing into molds: 
and colours , contains nothing but what’ S’ 
Vulgar. 



Chap. 7 6 



u 

CryllaJI 



’Artm. in praxi Chyrru 
hath this peculiar way of 
preparing CryllaTl/o/’ making of Jewels. Dif- 
folve , faith he, in water two ounces of purified 
fait of Tartar, which moifien with Beechen- 
a flies, make thereof balls as big as apples - Dry 
and burn them in a potters furnace in a cover- 
ed 
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ed pot y for fo the halls will fomewhat melt , and 
(lick one to another , let them then he finely 
pounded (jf a Lee made thereofjvhich congele to 
a Salt. And in this Lee let the Cryftalls he fo 
often , and fo long extinguifhed , till you can 
ruh them to powder , betwixt your fingers. 
This being done , let fome of the remaining fait 
he fo often purified hy folution , coagulation , 
and calcination , till no feces at all appear in 
the folution. Take then of purified fait of Tar- 
tar two parts , of the foregoing fait prepared , 
part one , melt them together. This will re- 
ceive all the colours of the whole world , and 
appears like Oriental gems. Chymical Authors 
generally prepare CryLtall this way-, onely fome 
extinguijh it in Vineger infiead of fair water , 
you may eafily know the hefi way , hy the difcourfe 
concerning theGlafs drops, which is to follow,, 
and douhtlefs the hefi way, were to extinguijh 
it often in a strong Lee. 

The making of thefe Pads differs nothing 
from that of Glafs, but that Pads are made of 
Cry (la 11 prepared , as the other of Cryftall 
metall , the colours in both are the fame. And 
therefore Porta calls his Glafs tinged with 
colours, by the names of AmethUt, Ruby, fee. 

Y 3 fryal 
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Tryal would be made with our Englifh Did- 
monds , which are harder and purer than 
CryftaU 

Chap. 77. T^Oeth. de Boodt , an excel- 
JT) lent writer upon f lone writes 
thus of adulterating the Emerald, This may be 
done feveral ways. The befl is with Cryftal! s 
Glafs and Flints calcin'd , and melted f if a 
little quantity of Minium be added to them . 
So I have made good ones. He fubjoyns , the 
making of them with burnt Brafs 3 half the 
weight of Crocus Martis, boil them fix hours 3 
and let the pot coal of it's felf. If they be well 
made they ndll be wholy like thofe that come 
from America. Garcias ab Horto affirms 
them to be made fair coloured and very large 
in Balaguatc and Bifnager of larger fragments 
of glafs pots, Dalechamp, thinks fome green 
Jafper is to be added to them. Birelli, 1 . 8. 
c. 9, io 3 Sic. gives you the fame composition 
with our Author , where you have many more. An- 
other o/Minium £«eiCopper-fcaies,c.5. like 
our Authors, c.78. Harem gives feveral ways % 
the firfi obfeure , and unintelligible with A- 
ptma Luna?, and Solis, and Cryftall, with a 
little Sal Arjnonia c fxt with lime • afecond 
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with Minium four ounces , Cryftall prepared 
one ounce v gold two drachms • f/wVrf »>/>/? 
Brafs calc in d and powdered fine , mixt with a 
double weight of Sand for Glafs , dW [land- 
ing four days in a very Strong fire , 4W W/ a 
day more in a fironger fire. A fourth with his 
prepared Cryftall mixt with a little Copper, 
fill herewith a pot half full , fet them at a gentle 
fire four or five hours , then run them in a ftrong 
fire, then take away the fire, and break the pot , 
you [hall find the flu ft covered with the fpume 
of Lead, which break ,and a fair Emerald will 
appear, which he caufed to be broke into pieces , 
and to be cut to his liking • This fucceeds not 
always well, for a ferene air is necejjary. 
Therefore he prepared it in a forefold quan- 
tity, in four feveral pots, and fo with one la- 
bour had four diftinB colours one higher than 
another. For the firfi he took of Copper a 
fcruple, for the fecond two fcruples , for the 
third one drachm , for the fourth a drachm 
and a half, and nothing elfe, for otherwife they 
will not be tranfparent . The fame is to be 
done with Jacinth and Topaz, with Crocus 
Martis, and with the Saphyre with Z after. 

But in this composition Mars is wanting to 
give life and lustre to his Venus. Card. 

Y 4 de 
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de var. 1. x. c. 5 2. makes this colour of flom 
taken out of the river calcin'd to wbitnefs^ 
and then mixed and melted with an equal 
quantity of Minium in a Chryfible, and this 
mufi be twice done to effeft this colour } but this 
way is wholy infignif.cant. 

Kaac affirms of calcin'd Copperas and 
the refl of the Calces, that if they be ground 
with failed water , and then wafbed with fair 
water , both warm , they will have afar better 
efjeB than without thefe wafhings 3 becoming 
thereby more perfect and fufible . 

Seneca Bpift. pi. writes that Democri- 
tus invented a way to turn flones into Emerald. 
And Plin. J. 37. c. 12. faith , that ways are 
extant in the writings of the Authors , by 
what means Emeralds may be coloured from 
Cryttalls, as alfo other pretious ftones 3 and per- 
haps diff ers not from the artifice delivered , 
1 . 3 6.C.26. dc Vitro obfidiano & Myrrhino 
of many colours. 

Chap. 8 1. “O Apr. Porta thus adulterates 
the Topas. He mixetb to 
every pound of Me tall a quarter of an ounce 
of Crocus Martis,c«^ a little Minium , and 
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that it way more neatly f}jine 3 adds to each pound 
three ounces of Minium , hut puts in the Mi- 
nium after the Crocus. Boodt tranferihes 
this 3 and adds this alfo of our Author, and 
then this followings powder cesuftum, native 
Cinnaber and Cryitall , and four times as 
much of Calcined Tin , fet them a day in a 
fire not too (Irong, but kept in the fame de- 
gree , for the faid powder eafily melts . Birelli 
proceeds this lafl way , onely changeth Cinna- 
ber into Minium, and in the very fame words , 
fo that Boodt had this from him, as the former 
from Porta. Hartm. and Libav. with three 
ounces o/'Cerufs, and Cryftall prepared half 
an ounce. The Author of quadrig. Chym. 
makes Salt of Tin to he the Topaz, 

Chap. 82. T^Orta thus imitates the Chry- 
| lolitc, when you have made a 
Topas, add a little Brais, that it may become 
more Green, for thefe two onely differ in this 3 
that the Chryfolitc floines more neatly , Cla- 
veus faw filver calcin d two months in a 
Glafs furnace , the twelfth part whereof became 
a Citrin Glafs „ 



Chap, 
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Marcafitc diffolved in Aqua-regis, and pre- 
cipitated with his liquour from Flints. 

Chap. 90. A Wonderful Red from 
Gold. The Chymifts 
with their menft ruum s promife from Gold , a 
Gold coloured tinBure, but I have heard an 
able Chymift offer # not an unconfiderable 
wager jhat he would reduce the full quantity of 
the Gold within few grains ( which fure mu(l 
be loft in the procefs ) when another eminent 
perfon of the fame proTjfnn , had extruded 
the fullefl promifed Yellow tinBure from it. 
But the condition was not accepted of. Sure I 
am that Gold difjolved in Aqua-regis , and 
dropt upon the skin will colour it with a deep 
purple colour , lading fome days , and this folu - 
tion poured on a great quantity of water will 
give it the very fame tinBure-^ Glauber gives 
it a fair Saphyre colour , being precipitated 
with a liquour from Flints. The tinBure of 
ftlv er is not a skte colour , but white , and for it 
you have alfo the undeniable Authority of 
Mafter Boyle in his pbyftological Eft ays, 
pag. 60. and therefore as I have faid before , 



Chap. 85 



. \ Saphyi 

Jfty this c( 



yre. Glauber maka 
colour with Silver 



the 
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the blew mu f proceed from fome Copper mixt 
with it. 

Granats of Bohemia. Boeth de Boodt 
affirms that thefe Granats from Bohemia keep 
their colour in the fire , but almofl all others 
not , and therefore feem the beftfor this ufe, but 
yet the heat of the Glafs furnace con fumes it a 
though it may perfifl in an ordinary fire. 

Chap. 9 1, *J" Ake Cerufs, Our Author de- 
livers two ways of making 
Saccharum Saturni, the one here of Cerufs, 
the other of Lytharge, Chap. 123. onely in 
this he calcines the Saccharum, and out of it 
calcin'd remakes a new Saccharum. The 
Chymifts commonly take Minium, fome onely 
calcin’d Lead , all returns to the fame purpofe, 
but * tis obferved that Minium yields a greater 
quantity of Salt , and good reafon , for that 
hath had more calcination than any of the other. 
All make ufe of diftl d vineger alone , but 
Beguin he fubftitutes in if s place Phlegm 
ofdifild vineger , but the commentator well 
pajjeth a deleatur upon it. Two things 1 fhall 
here fet down t the one that ’tis much better 
and lefs chargeable by far , to pour difitl’d 
Vineger on new Minium at each time , and not 
on 
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on that you have ufed before , for the cheapnefs 
of the Minium, and the goodnefs and quanti- 
ty of the Saccharum dram the firfl time from 
the Minium, befides the faving a great deal of 
Vineger-i this way will advantage the operator 
much in point of profit. A fecond thing here to 
be infer ted is a new way , l have not met with 
in any Chymical writer , but invented for my 
own ufe y which doth readily and in a moment 
make it y and l am fare tis rather better than 
worfe than the ordinary for Chirurgical ufes 
in which I employ it. The manner of making it is 
this , Take very thin plates of lead , or rather 
that which hath been long in Glafs mndows y 
and dijjolve it in Aqua-fortis (good water 
neer d/JJolves as much as it’s own weight ) and 
the dijjolved Lead will foon become a Sac- 
charum in the bottom of the Glafs. I have 
in half an hour made a confiderable quantity 
this way in a fmall glafs fet in fand , and at no 
great heat y or in a fire- [hovel over the fire , or 
in afhes. And certainly this procefs as more 
fpeedy fo lefs expenfive , but what this medicine 
will ejjeci in glafs I cannot fay. 

Chap, 93, ^His fixth Book treats of Ena- 
mels, which feem to be fo na- 
med , becaufe 'tis ufed in annulis in rings , or 

from 
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from the Duch word Emaillcren or the 
French Efmailler which comes a maille ma- 
cula a fpot as Min (lieu , for fo ’tis hid on. 
In Latin Encaulton ( that is burnt in , a 
K-ooji) to burn ) for fo the Lexicographers 
y^erEucaufton Enamel, Encauftice, the 
art of Enamelling, Encauftes an Ename- 
ler. But the Encauftum of the Ancients 
whereof Vitruv. 1. 7.C. 9 . Plin.l. 35. c.xi. 
Mart. 1. 1 . See. make mention , was a thing 
quite different from our Enamelling. Con- 
cerning which , and the three kinds thereof } fee 
at large Salmaf. in Solin. who truly concludes 
his difeourfe , that all this Art is lofl . Porta 
makes a Latin word , of the Italian Smalto, 
calling them Smalti and Libav. Smalta. 



Chap, 24. \JCT&* te Enamel, a new 
VV way with Regulus An- 
timonii , you had before 3 Libav. & Porta 
make it of Calcin’d Lead one part , of cal- 
cined Tin two parts , and Glafs the double. 

Chap. 95. \ Turcois , by Porta with 
\ Zaffar alone. 



Chap? 



334 Obfer vations on the Author. 

Chap. 97. 1 }Or a Green Porta takes x s 
uftura which the common 
people ( faith he ) call raminella, and by our 
Author ratnin 1 , Chap. 24. for a deeper co- 
lour j and for a lighter , the Scales which fall 
from the hammers , when the Brafs is hammer'd 
Bed hot. 

Chap. 100. T~) Lack made by Libav. & 
iJ Porta with the Purple and 
Blew colours 5 meaning thereby Manganefe 
and Zaffer , and is the fame with onr Aa± 
thors ) the dofes in all of them the fame. 

Chap. 103. A Red by Libav. with Cro* 
A cus Martis. 

Chap. 108. J\ Lee of Barillia and 
/Y Lime. Much care is to 
be had of the Menftruum, this of Lime and 
Barillia are the befl , though pot afbeS with 
Alum> do very well alfo. 1 know an Ingem - 
out gentleman j who this way hath made all his 
colours for plants , which he hath drawn to the 
life in a large volumne of the mojl beautiful 
flours of all forts in their proper and genuine 
colour. The vert tie of pot ajhes ( which the 
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dyers call ware) is feen in their working of 
Indico and Woad, neither of which without 
thefe ajhes will yield their tinSiure • for the 
lighteft colours ufe onely a folution of Alum for 
(tronger Salts destroy their colours, as in dying 
Soap ajhes, mars the Yellow of Weed or Fu- 
ftick, and in Chap. 4. Tartar will not make 
Yellow in Glafs. 



Chap. no. 'yifHatfoeverherb, or flow- 
er. The tryal of our Author 
is good, hut jlayning of limen is a better fign. 
The rule given h the Merchant to the Mari - 
tiers in their inftruBions for forein voyages, is 
to chaw the plant, and if that colour tinge the 
fpittle deep *tis good , otherwife not , and fo 
with linnen or fne white paper . 



I fhall here give you a catalogue of many 
plants, Sec. which give a colour, and conjequently 
are fit to make Lakes of , and firft thofe of the 
dyers, as Log wood, three forts of Fufticks 
for Yellows, Green, old and young. Campe- 
giana and Sylvefter , which are two forts of 
grains or f mall berries brought from the W eft- 
Indies, they make a grain colour, though not 
fo good as Cochinecl , yet they are ufed in 
ftead thereof. Red- wood , Symach, Bra- 

flletto, 
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flletto, or Sweet-wood, Turmerick, Saf- 
flower, that is , Saffron-flower, hut not that 
of the Crocus, hut of the Carthamus brought 
from Italy, Anotto made of the Fucus Ma- 
rinus Tinctorius, (tale and greafe gwhicb yields 
a fair Scarlet. Weed, that is } Genifta 
Tin&oria,/V a Yellow colour. 

Others not ufed in dying are Saffron, Pha- 
langium Tradefcanti, a very deep and fair 
Blew. Cyanus an excellent Skie for Dyers. 
Alga marina Tinaoria difiinB from the 
former Fucus, hath mentioned by Joan.Bau- 
hin. Harebels, ^ Purple Colchicum. A 
triplex Baccifera a deep Red. , Heliotropium ' 
in whofe juice rags infuccated make Turn- 
fole. Blartaria with a Blew , and alfo with a 
Yellow flower , and the Convolvulus narrow 
■leafed of America ; fome plants have a co- 
loured juyce , as the Spurges , Sow-thiftleS , 
Dandelion , Tragopogon , Periplocas , Rampions , 
Lettices^&c. mojl whereof clryed in the Sun 
turn Yellowifh ( which makes me fuppofe 
Cambpja maybe the juyce of fome Spurge.) 
But Saint Johns and Saint Peters Wort, 
and Tutfan have a reddiflj juyce in their tops. 
Celandine the greater 3 and Felfel Alpini 
give a Yellowifh juyce. 2 he Berries of many 
plants, 
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plants, alfo affords colours , as Dvale garden, 
Night-fhade, the Bryonies, Rufcus, Solo- 
mons Seal, Herb Chriftopher , Rasberries, 
Great-bearing-Cherries , Spina Cervina, 
the Painters Sap-green, Wall-nuts .Bezetta, 
Seu Torna foils Bezedi.ni off Wor- 
mius in his Multcum, 1 . 2. c. 34. who thus 
defences it. ’Tis a fine linnen cloath impreg- 
nated with a moft Red and Elegant Tin&urc, 
But how ’ tis prepared , and what is the way off 
making it, the doner off it Chriftopher Her- 
furc the Apothecary off King Chriftian the 
fifth knew not. It feems to be the t induce of 
Red-landers, wherewith the Cloath is colour- 
ed. They uffe it as T urnfole to colour the body 
and difhes off meat Red : But this is far neater 
than that, fit for Cofmeticks, having this pe- 
culiar that fteept in water it communicates it's 
colour thereunto , fcarcely to wine , but in no 
wife to Spirit of wine , ffo far he. I have ffeen 
this tinkure , but made with Cotton- wool* 
and 'tis uffed for a Fucus, and common enough 
with us, and without doubt a fingular good Lake 
might be made therewith. Amaranthi, ba- 
lauftia the feed of Heliotropium tricoccum 
that at ffrff rubbing gives a Green , then a 
Blew , and laflly a Purple as Libav. frag- 
ments of the Alacernus as Qlmgive a Black , 
Z 1 Sue- 
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Succory flowers , the flowers of the Scarlet 
Bean, of the Indian Scabious , the Golden 
Marigold of Crete, Cerintbe and Indian 
water Crelles, and many other whereof ( God- 
willing ) at large hereafter , efpecially fwce no 
Herbaria hath taken notice of the tinBureof 
Plants, nor put them in any tribe, which are of 
very great ufe in many Trades , and fome of 
thofe before-mentioned, have been brought into 
ufe by Tradef-men •, Leaves that colour , are 
ftramonium Arbor tin&oria of Virginie 
whofe leaves rub’d on the hands , gives the 
deepefl Green 1 have feen from auy Vegetable , 
Leaves of Acanthus or Bears-breech. The 
true Tobacco-leaves, the flowers of Nigella 
Hiipa.nica, which though Blew, being rul’d on 
the hand, paper or linnen, give a fair Green- 
colour. 

This way of extraBing colours by difHllati- 
onis now well known and praBifed , for all the 
Spirits Chymically drawn, rife white , and 
they are coloured either by infuflon of materials 
that have tinBures in them , as in the Pharmac. 
Lond. the compound Spirit of Lavender, and 
compound Poppy-water, and Aq.Mari<e,&c. 
and moft Pharmacopteas , and Chymifts 
teach this way of our Author. 

But 
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But the extraction of the Spirit of the wine 
thus tinHured will render the colour dead , 
and worthlefs , ttnlefs you draw but a little of it, 
and with no (tronger a heat , than that of B. M. 
for too much heat turns all the colours of Vege- 
tables Black, Nay, Lapis Lazuli d hard ft one, 
by too great a heat lofeth it's colour . 

Chap. in. Hr iHis preparation I made , and 
JL had a dirty Blew therefrom 
which would do no feat in Pottery. Our Author 
tails this Blew of Germany, and fo doth 
Birelli , 1 . xi. c. 106. onely Birelli ufeth 
Brimftone , and takes but four parts of Sal 
Armotiiac, you may fee many other of this n a* 
ture there. 

Chap. 1 1 2. 'J’O reftore the decay’d co- 
lour of Tuifcoifes. / doubt 
and have been told this will not fucceed , yet 
may be much better than thofe of Ifab. Cortes, 
I.3.C. 53. She rubs the ftones with Ultra- 
marine that hath flood a day in Aqua-forcis, 
which being evaporated and dryed , the powder 
may be ufed. Secondly , She inf ufeth them in 
Aqua-forcis, made of Vitriol and Brafs, then 
in Vineger , and l aft of all in water , and each of 
them fome time. 

Z 2 Chap. 
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Chap. 1 1 3. ^ Mixture to make Sphears. 

Many compofitions I find in 
Authors, and becaufe they are of fingular ufe in 
the Opticks , and nothing publifhed thereof in 
our oven language , I jhall here give you fuch 
as I have met withy Thofe Sphears or GlaJJes 
are call d Metalline , not becaufe they are made 
of met all, but becaufe fome Metalline bodys are 
mixed with them , and they do as to weight , and 
appearance much refemble them. 1'orta. Mag. 
1 17. c. 23. thus prepares the mixture for 
them. Take a new pot that will bear the fire, 
luted within, dry it twice or thrice, melt there- 
in of Tartar 4»<?/Cryftalline Arinitk of each 
two pound j when you fee them fmoak , put in 
fifty pound of old rrorn-brafs, melt them fix or 
f even times , that' they may be purified and re- 
fined, then prefently add twenty five pound of 
Engliih Tin , and melt them all together. 
Take a little hereof with an Iron out of the 
pot, and try whether it be britle or hard, if 
britle add Brafs, if hard , Tin ,or elfe boil it till 
fome of the Tin fiy away , when it hath the cle- 
ared temper, cafi upon it two ounces of Borax, 
and let it alone till the fume be gone , Then 
cafi it into a mold and let it cool , when cold 
nib it with a Pumice, then whh jjJEmcrie, 





~ ' ' — 
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when you fee the fuperfeies fmooth and polifh- 
ed, rub it with T ripoJy , and lastly with fit 
Till give it light and luflre. Mofl add a third 
part of Tin to the Brafs, that the map rrraybe 
harder } and acquire greater perfpicuity. 



Porta 1. 4. c. 23. Of his former edition 3 
thus compounds this mixture. y Tis thus com- 
monly made b ) 1 all men. Brafs, and a triple of 
Tin, a little Arfnick and Tartar, that they may 
melt , and be incorporated •, fame add a triple 
quantity of Brafs to Tin a little ihbiuin,Ulvcr 
and the White Pyrites; fome make it of Lead 
and a double of filver, and ’ tis made of other 
met alls, and otherwise tempered, when they 
are cafl into molds they mufl be polifhed and 
fmoothed , that the ref.efted Ray may bring 
with it the refemblance of things , and imitate a 
Looking Glafs. Where unto the fmooth nefs and 
fitnefs of the parts much conduceth. If the 
mixture be not fmooth enough , cut or grind it , 
that on one fide the image reprefented may be 
bigger, and on the other lefs , and different. 
If it be rouf] apply it to the wheel , wiser e arms 
are polifhed, and fo ’ tis burnt fhed. If you 
make the glafs Concave or Convex , lefl the 
motion of the wheel (bould break the Glafs 
plain a piece of wood , and make it of the fbape 

* Z 3 of' 
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of jour Glafi) and fafien it on with pitch that 
it ft ir not . Then rub it over with fine powder 
of Emery with a C loath or Lether , then with 
fine powder of the Pumice-ftonc, or whil’fi it 
(licks to the wood with Putty ( fo the Gold- 
fmiths call Tin calcin'd ) mixed with Tri- 
poly. And for the l aft polifhing with Tartar, 
Soot and afhes of Willows or Juniper, 
which will make it fhine befi of all. Emery is 
prepared bj powdering fencing and wetting. 

Cardan. 1 . 2.de variet. c. 57. Glaffes 
call d Steel GlalFcs are made of three parts of 
Brafs ,of one part of Tin and Silver, and an 
1 8 th part of Antimony. Mofi leave out the 
[liver for the charge, others add onely a 24 th 
part, as Aldrovand. 1 . i.c. 4. Mu fan Metall 
relates. Some make it of a pound of Tin, a 
third of Brafs melted , and then add an ounce 
of Tartar, and half an ounce of white OrpL 
mo nr, all boild fo long as they fmoak. Then 
they fa [hi on the Molten Metall into the figure 
of a Looking- Glafs , on plain tables , heated 
and dryed with the fmoak of Rofin , and 
fmoothed with vane afbes , then they after- 
wards frnooth it glcwed to Wood with water , 

, and [and ? next with Emery, or a fmcoth 

Pumice, 
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Pumice, thirdly with Putty, thus Cardan, 
and from him Kircher and Schwcnterus. 

Harftoffer. tom. 1. par. 6 . q. 13. deli- 
ciar. Math, from Fiiorovant, takes three 
quarters of T in , and a quarter of refined 
Copper and melts them , then four ounces of 
calcin'd Tartar, Cryftalline Antimony fix 
ounces , Antimony fublim’d two ounces , com- 
mon oyl four ounces , Marcafite three ounces ; 
Mix all thefe, and to every pound of the faid 
met alls, take thereof two ounces , let them eva- 
porate and refine, adding a little Burgundie- 
pitch, when thefe are confumed pour the fluff 
in the molds. 

Seal, exerc. 82. Se&. 3. thus of this mix- 
ture , melt nine Gunces of Tin, three of Brafs, 
and then add dryed Tartar one ounce, white 
Arfnick half an ounce , let them fland on the 
fire as long as they fmoak , and in the cajling , 
and polifhing proceeds as the other Authors. 

Cor nans communicated to Schottus this 
way. T, alee ten parts of Copper, when ’tis 
melted, add four parts of Tin, then fprinkle' 
a little Antimony and Sal Armoniaek, and 
flir and mix them till all the dangerous fmoak 
Z 4 ( from 
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{from which keep your mouth and nofe ) va- 
nifb 3 then caft it into a mold . I have found 
( faith he) this mixture by much ufe to be 
very good . 



Some of thefe mixtures , and many others' 
like , with divers other materials for polifhing 
you may find in Birelli, ]. 9. c. 47. to the 55, 
to whom for brevities fake I refer you. 



Chap. 114. 'T' His way of colouring Glafs 
A Balls on the in fide , is now 
changed into another of Parting Pi&urcs on 
the outfide of Balls, they are very pleafant } com- 
monly hungup in houfes. 

GelTo. whereof thus CaT alp. J. 1. c. 9. 
( the onely Latin Author I find mention it ) 
eft alia terra pallida glebis lapidofis qua 
muntur ad Aurichalcum tergendum, vulgo 
vocant gelTum .There’s another pale earth with 
fiony clots } which they ufe to fcoure Brafs, they 
call it Gertbm. But it feems he knew not 
what it was-) ’ Tis a fort of Lime burnt into a 
pretty 'hard and very white fiony fibfiance , 
glittering with [pots , as Spar doth in Lead and 
Tin Ore , and pretty ponderous. To the eye it 
much refemlles AlabJafter 3 and is brittle as it, 
for 
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for fo is a large piece 1 have by me. ’Tit made 
in Spain, and carried thence to the Canary 
Elands , and put into the wine tranfported 
thence } and gives it a whitifh colour and fer- 
mentation) and fo preferves that wine which 
would not otherwife keep , but would grow 
vapid ^ being tranfported into other coun- 



tries. 



Chap. 11 5. ^ Jj Ltramarin c,fo call'd as 



Cscfalp. quod forte 
Egyptum iignihcat aliis prcelatum, this mofl 
beautiful colour , and of value equal , if not 
furpajfmg Gold , all Authors that treat of 
flones or colours , deliver the ways of preparing 
it. 'Tin a very nice colour to make, and miffs 
all the Lapis Lazuli you ufe be fmguhrly 
good,all your labour is lojl.’Tis fufficient forme 
to point at the Authors , who have written of it, 
omitting^ their proceffes, becaufe very long and 
tedious. Boeth. de Boodt. de gem Sc Lap. 
1 . 2. c. 123, 124. to Chap. 142., Where he 
teacheth in a long feries of words, to chofe the 
flones ( for fome of them will bear the fire which 
Aldrovand. cals fixed , others will lofe their 
colour in the fire ) then the way to calcine it, 
to make vefjels , Lees, (Irong and weaker flai- 
sters 3 wherewith the colours may be more eafily 
drawn 
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drawn forth) and how it mu(i be wajhed to feme 
for Pi Bures. And in the lafl Chapter he 
teacheth a fJjorter and lefs expenfive way to 
extraB this colour . Next him followed) Bi- 
rd li, who fomewhat fborter delivers all thefe 
Procejjes , I. 9. from Chap. 80. to Chap. 
109. Some painters onely grind the Lapis 
Lazuli into a fine powder y and fo ufe it. 

Chap. 1 id T" Ake from Cochineel. No 
I j doubt this word comes from 
the Gum call'd Lacca, the colour and tinBure 
whereof have both the fame colour , with this 
of the Painters. Math, in 1 . 1. Diofc.c. 23. 
afjerts there are many kinds of Artificial Lake 
which are made of the Sediment of fever al 
iinBures. One is made of the Berry ( head ) 
of Burnet which they commonly call Cremefe 
and Cremeftno (Crimfon) another o/Cher- 
mes B.rries, a third of true Gum-lacc, and 
lafih a fourth of Rraiil, the worfi of all , but 
he jbe'wetb not the way of making either of 
them. 

Concerning this place , and the mifiakeS of 
Mlth. herein , hereafter in a Treatife defigned 
for colours , Bird!. 1 . 11. c. 3?. teacheth a 
way to make a Lake of this Gum. Take ( faith 
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he ) about twenty pound of wens urine , which 
boil and feum well , put a pound of Gum-Jaccj 
and five ounces of Alum into it) fet them over 
the f re. Boil them till the colour beextraBed 5 
wake proof with a little of it , then add of A~ 
lumen Saccharinum, what quantity you judge 
ft> then frein it as the other Lakes are. 

I fnd in fever al writers receits for waking 
LakeS) differing onely , either in the materials 
from which) or in refpeB of the Menftruum 
wherewith they are extraBed. Some ufe Cher- 
mes-berries or Grains ( a frup whereof 
the Apothecaries have of a nolle tinBure ) 
and they are gathered from the Ilex thence 
call'd Coccigcra, a tree whereof you may fee • 
in a garden in Old-ftreet, London, neer the 
Peft-houfe, but it never bore fruit in Eng- 
land , another grew in his Maje flies Privy- 
garden at White -hall , but ’twees lately cut 
down ) by the ignorant ufurpers. Some ufe 
the Cochineel, which is a Maggot or fiy bred 
on the Ficus Indica, whereof fee at large , 
Joan de I.aet defcript.Ind.J.5. c. 3. as alfo 
Herrera Sc Zimenes. Others ufe dyedTlox 
{the mo ft common') which our Author here teach - 
eth how to die , and this is the heft way. Others 
take the S cowrings of Clcath dyed in Stammel 
or Scarlet , 



Her- 
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Hernandez in bis Hift. J. 3. chap. 45.' 
thus of making Lake in the Indies. Of No- 
chezd f that is Cochin eel, fometimes a Pur- 
ple, fometimes a Scarlet colour is made, ac- 
cording to the various wap of preparing it. 

The moji exquifite is made by beating it with 
the water of the dicoBion of the tree call'd Tot- 
zuatl, adding &{um,and the fetlingis form'd 
into Cakes. 

As for the Menftruums they are Lees 
made by our Author of Vine or Willow, 
or of other foft Wood. Others make it of 
Oaken or other Jlrong afhes , yet 'the Lee 
mufi be no (Ironger than being put upon the 
tongue ’ twill prick or bite it a little onely. 
Surely Aqua-fords might do very well , fince 
we fee it fo far advanceth the colour of Co- 
ch ineel in our incomparable Bow-dyes. The 
only inconvenience in Lakes hence made would 
be , that they would foon Tarniflj and lofe 
their colour in the air, or with wet, by reafonof 
the Salts relenting • but perhaps this might be 
remedied by extracting and walking of thefe 
Salts without any damage to the colour . Now all 
writers / roceed the fame way in dif charging 
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the colour , precipitating fireyning aad drying 
the Lake made . As to the lajl 1 [hall add this , 
that Chalk-ftoncs fooner dry by imbibing the 
moifiure than Bricks do 3 as the confiantpra - 
Bice of Painters in making Paffils, and of the 
Refiners in drying their Verditers confrmeth. 
Before the Lake be fully dry 3 they form it into 
Balls 3 or cut it with a wooden Knife ( not with 
an Iron one ) into what fhapes and figures they 
pleafe, or they may do as Painters for their 
Paflils , call them in furrows made in the 
j (lone \ 



Chap. 1 17. O Aline of the Levant, with 
*3 my Author Pilatro di Le- 
vante ; this word Pilatro I cannot find in any 
Italian writer , this expofition of the word / 
had from an ancient perfon who wrought at 
Moran, he added ’twas a Salt extraBed from 
the froath of the Sea 3 coagulated through the 
extreme heat of the countrey. The name of 
Saline, and tins way of generation thereof £ 
have had from other workmen , but the expofi- 
tion from, him alone. 



Chap? 



I 
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Chap. 1 1 8. Oh-clli makes bis Lake from 
13 Brafil thus , Lie firfl ex- 
trails a tinBure from Flox , and then takes a 
found of Brafil cut ( ground is better ) and 
boils the Lee to the confumption of a fingers 
thicknefs , then flreins it , and adds to the flreyn- 
ed liquor one ounce of Gum Arabick in pow- 
der, and reboils it, and boils away half as much 
as before , then mix eth both tbeliquours with a 
flick, then proceeds with the Hippocras-bag, 
&c. as before. 

Chap. 124. A Fair rofe Red Rolichiero, 
ff\ which Porta, I. 6. c.9. calls 
Rofaclerum, & teacheth this way of making it. 
Put 10 poundofCrytla.il into a pot, when ’tis 
well melted , put in a pound of the be(l Minium 
byhalfs at a time, fir them fpeedily, then with 
Iron ladles caft them into water, and that thrice , 
then mix five ounces of cakin' d Brafs and Cin- 
naber of the deeped colour, and having siirr'd 
them well, let them f ettle three hours . When you 
have fo done fuperaid of Glafs of Tin three 
ounces , mix them without intermiffion and yon 
fhall fee in the Glafs the mod Florid colour of 
the Role, which you may ufe to Enamel upon 
Gold. 

Chap, 
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Chap. 126. p I "O fix Sulphur hf teacheth 
| amber way, Chap, 129. 
Another Procefs to the fame purpofe y hut much 
larger , Birel delivers , 1 . i.c. 50. But Sul- 
phur thus prepared will eafily rife fublim’d 
with Sal Armoniack. None that I have met 
with affirms fuch a fixation of Sulphur, as 
Helmont doth , for in his mixture of Elements , 
he faith , he knew ways whereby wbatfoever 
Sulphur was once diffolved, might be fixed in- 
to a Terreftrial powder . Our Author 'no where 
mentions any ufe of this powder in the Art of 
Glafs, 

Chap. 12 p t A Tranf parent Red. Libav." 

±\ 1.2. Trad. i.c. 35. By 
conjeBure hits right on this colour^ from Gold 
in thefe words. I judge that from a red tinBure 
of Gold diffolved into a liquour or oyl , and efpe- 
cially with Cryftal, a Rubie may not unfitly be 
made. Of which conjeBure he affigns this rea- 
fon , becaufe Rubies are frequent where Gold 
is found , and therefore ’tis confentaneous that 
gold there doth degenerate into this jewel . 

% 

Chap. 1 
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Chap. 1 3 1. make vitriolum Ve- 

neris, Glaub. 1 . 2.Furn. 
Philofop. propofeth this fhort way. Spirit of 
Sal Armoniac powredon calcin'd Copper, 
made by frequent ignition and extinBionfin an 
boars [pace extraBs a B lew colour , which when 
diffolved, decant off, and fet in a cold place , 
and ’ twill yield a moff elegant Blew Vitriol. 
Croll. in bis Bafil. Chym. defcribes well the 
making of this Medicine. Begum, c.iy.fets 
down this way , Powder calcin'd Copper, or 
tis fc ales very fine, which digefi 24 hours in 
difiil’dvineger. Pour out the TinBured Vine* 
ger by inclination , and pour on more till ’ twill 
be no more coloured. Filcre the decanted It * 
quours , Evaporate , or difiil off a third part, fet 
the remainder in a cold place , and you fhall 
have Green and obfcure Vitriolum Veneris. 
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OF THE 

GLASS, DROPS. 




!3S?r!: | Hcfe Drops were firft 
brought into England by 
His Highnefs Prince Rupert 
out of Germany, and {hew- 
ed to his Majelty, who 
communicated them to His 
Society at Grefham College. A Com- 
mittee was appointed forthwith by the So- 
ciety , who gave this following Account 
of them, as ’tis Regiftrcd in their Book 
appointed for that purpofe., and thence 
trail fcribed by their permifsion, and here 
publifhed. The which I the father de- 
filed > th4t this might be a pattern for 

J* ’ " A a' - ~ 
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3 54 -An account of the Glafs Dropf'. 

experiments to be made in any kinde 
what foe ver, as being done with exceed- 
ing cxa&nefs, 

This account was given to the 
Society by Sir Robert Mo: 
ray, MDCLXL - 




A B the thread, B C the body, B the 
heck, A the point or end of the thread. 

They are made of Green-glafi well re- 
fined 5 till the Metall ( as they call it ) be , 
well refined, they do not at all fucceed; 
But crack and break, (bon after they are 
drop’t into the water, , , 
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The beft way of making them, is to 
take up fome of the Metall out of the pot 
upon the end of an Iron rod, and imme- 
diately let it drop into cold water , and 
there lye till it cool. 

If the Metall be too hot when it drops 
into the water , the Glafs drop certainly 
frofts and cracks all over 3 and falls to pieces 
in the water. 

Every one that Cracks not in the water, 
and lies in it, till it be quite cold, is fure to, 
be good. 

The moft expert Workmen, know not 
the juft temper of heat, that is requifiite, 
and therefore cannot promife before hand 
to make one that (hall prove good, and 
many of them mifcarry in the making,’ 
fometimes two or three or more for one 
that hits. 

Some of them froft, but the body falls 
not into pieces ; others break into pieces 
before the red heat be quite over, and 
withafmall noife ; other loon after the 
ted heat is over , and with a great noife 5 
fome neither break nor crack , till they 
leemtobequite cold; others keep whole 
whileft they are in the water, and fly to 
pieces of themfelves with afmart noile as 
A a » foon 
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fooft as they are taken out of the water • 
fome an hour after , others keep whole 
fome days or weeks, and then break with- 
out being touched. 

If one of them be fnatehed out of the 
water whilft it is red hot, the fmall part of 
the neck , and fo much of the thred or 
firing it hangs by, as has been in the water, 
will upon breaking fall into’ fmall parts, 
but not the Body, although it have as 
large cavities in it 5 as thofe that fly in 
pieces. 

If one of them be cooled in the air, 
hanging at a thread,or on the ground,it be- 
comes like other Glafs,in all refpe<fis,as fo- 
lidity, & c . 

When a Glafs drop falls into the wa- 
fer, it makes a little hifsing noife,the body 
of it continues red a pretty while , ana 
and there proceed from it many eruptions 
like fparklcs, that crack, and make it leap 
up and move, and many bubbles do arife 
from it in the water, every whereabout 
it, till it cool: but if the water be ten or 
twelve Inches deep, thefe bubles diminifh 
fo in the amending, that they vanifh before 
they attain the fuperficies of the water; 
where nothing is to be obferved, but a little 
thinfteam, “ ' Jbf 
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The ourfide of the Glafs drop is clofe 
and fmooth like other Giafs , but with- 
in it is fpungious, and full of Cavities or 
Blebs. 

The figure of it is roundifh at the bot- 
tom for the moft part , not unlike a pear 
pearl, it terminates in a long neck, fo that 
never any of them are ftraight , and mod 
of then? are Crooked and bowed in- 
to finall folds and wreaths from the be- 
ginning of the neck till it end in a fmall 
point. 

Almoft all thole that are made in wa- 
ter have a little proturberance or knob a 
little above the largeft part of the body, 
and mod commonly placed on the fide 
towards which the neck ends , although 
fometimes it be upon that fide that liesup- 
permoft in the veflel where it is made. 

If a Glafs drop be let fall into wa- 
ter fealding hot, it will be fure to crack 
and break in the water either be- 
fore the red heat be over, or foon af- 
ter. 

In Sallet Oyl they do not mifearry fo fre- 
quently as in cold water. 

In oyl they produce a greater number 
of bubbles , and larger ones, and they 
A a 3 bubble 
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bubble in oyl longer than in water. 1 

Thofe that are made in oyl have notfo 
many) nor fo large blebs in them > as thole 
made in water , and divers of them are 
fmooth all over, and want thofe little knobs 
that the others have. 

Some part of the neck of thofe that are 
made in oyl,& that part of the (mall thread 
that is quenched in it cool’d, breaks like 
common Glafs. But if the neck be broken 
neer the body, and the body held clofe in 
ones hand, it will crack and break all o- 
ver { but flies not into fo fmall parts, nor 
with fo fmart a force and noife as thofe 
made in water , and the pieces will hold 
together till they be parted : and then 
there appears long ftreaks or rays upon 
them, pointing towards the center or mid- 
dle of the body, and thwarting the little 
blebs or cavities of it,wherof the number is 
not fo great, nor the fize lo large as in thole 
made in water; if the Glafs drops be dropt 
into vineger, they froft and crack , fo as 
they are lure to fall to pieces before they 
cold, the noife of falling in is more hil- 
f than in water ,but the bubbles not fo re- 
.. • fable. 

milk they make no noife, nor any 

bubbles 
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bubbles that can be perceived , and never 
rnifs to froft and crack, and fall in pieces 
before they be cold. 

In fprit of wine they bubble more than 
in any of the other liquors, and while they 
remain entire, tumble too and fro, and are 
more agitated than in other liquors, 
and never fail to crack and fall in pie- 
ces. 

By that time five or fix are dropt into 
the fpirit of wine, it will be fet on flame : 
but receive, no particular tafte from 
them.' 

In water wherein Nitre or Sal Armoniack 
hath been diflolved, they fucceed no better 
than in vineger. 

In oyl of T, urpentine one of them broke^ 
as in the fpirit of wine, but the fecond fet it 
on fire, fo as it could no more be u- 
fed. 

In Quick -[ilver , being forced to fink 
with a flick , it grew flatand rough on 
the upper fide : but the experiment could 
not be perfected, becaufe it could not be 
kept under till it cool’d. 

In an experiment made in a Cylindrical 
Glafs, like a beaker filled with cold water, 
of feven or eight onely one fuccceded, the 
A a 4 reft 
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tcft all cracking and breaking into pieces, 
oriely fome of the company, who taking 
the Glafs in their hand, alfoon as the drop 
was let fall into it, obfervea that at the 
firft falling in , and for Tome time after, 
whilfi the, red heat lafted, red fparks were 
{ho? forth from the drops into the water, 
and that at the inftant of the eruption of 
thofe particle? , and of the bubbles which' 
imnifcftly break out of it into the water, 
it not only cracks and Tometime s with 
confiderable noife , but the body moves 
and leaps , as well of thofe that remain 
whole jh the water , as thofe that 
break. 

A blow with a fmall hammer, or other 
hard tool will not break one of the Glaf$ 
Drops made in water, if it be touched no 
where but on the body. 

Break of the tip of it, and it will fly im- 
mediately into very minute parts with a 
fmart force, and noife, and thefe parts 
will cafily crumble into a coarfe duft. 

If it be broken , fo that the fparks of ft 
may have liberty to fly every way, they vvili 
difperfe themfelves in an orb , with vio- 
lence like a little Granado* 
h ■ ' ' ' “ •’ .» -1 Somq 
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Some being rubed upon a dry tyle, fly 
into pieces by that time the bottom is a 
little flatted , others not till half be rub’d 
off. Qnc being rub’d till about half was 
ground away, and then layed alidc, did a 
little While after, fly in pieces without be- 
ing touched. Another rub’d almoft to the 
very neck on a ftone with water and Emery 
did not fly at all 

If one 'of them be broken in ones hand 
under water , it ftrikcs the hand more 
fmartly, and with a more brisk noife than 
irt the air : yea, though it be held near the 
fuperficies,none of the fmall parts will fly 
out of it, but all fall down without difper- 
fing as they do in the Air. One of them 
broken in Maftcr -Boj/fS Engine , when the 
Receiver is well Evacuated will fly in pie- 
ces as in the open air. 

Anneal one of them in the fire , and it 
will become like ordinary Glafs, onely the 
fpringof it is fo weakned, that it will not 
bend fo much without breaking , as be- 
fore. 

A Glafs drop being faftned into a ce- 
ment all but a part of the neck,and then the 
tip of it broken off, it made a pretty frnart 
poife, but not fo great as thofe ufe to do 
<.> " that 
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that are broken in the hand , and though it 
clearly appears to be all fhiver’d within, 
and the colours turned grayifh , the out- 
fide remained fmooth , though cracked, 
and being taken in pieces , the parts of it 
rife in flakes , fome Conical in ihape, 
and io crack all over , that it eafily crum- 
bled to duft. 

One faflned in a ball of cement fomc 
half an Inch inthicknefs, upon the break- 
ing off the tip of it , it broke the ball in 
pieces like a Granado. 

Two or three of them fent to a Lapida- 
ry to peirce them thorow,as they do Pearls, 
no fooner had the tool entred into them, 
but they flew in pieces as they ufe to do 
when the tip of them is broken off. 
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A© Appeadixj 

In the Chapter of the Furnaces I gave an 
account of the Inftruments ufed about 
Cryftalline Metall, but having omitted 
there thofe which are ufed in making 
Green Glaffes, take them here as they 
follow. 

T Wo Bars to lift their pots into the Fur- 
nace. y, each neer four yards long . 

A Padle to flir and move the Ajhes and 
Sand in the f olcar. 

Rakes to rake the Ajhes and Sand too and 
fro in the Calcar. 

Proccrs are Irons hooked at the extremity 
to fettle the Pots in their places, whetmrfet too 
far or near 5 or on either fide from the working 
hole . 

Ladles to empty out the Metall from one 
Pot into another , whether the Pots break , or to 
any other purpofe. 

Small Ladles for each Mafler workman to 
feum the Sandever , and drofs y from the pot 
wherein he worketh. 

Strocals a long Iron injlrument like a 
Fire-jhovel to carry the Metall out of a bro- 
ken into a whole Pot. 
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Forks to prick betwixt the bars of the Fire- 
place to help the defcent cf the afhes , that the 
fire nay burn clear 5 and bright. 

Sleepers are toe great Iron hart crofting 
fmaller ones which hinder the porting of the 
coals , hut give pafjageto the clef cent of the 
ajhes. 

Ferrets are the Irons wherewith they try 
whether the Metall be fit to work 5 as a! jo 
thofe Irons which make the Ring at the mouth of 
Clafs Pottles. 

Fafcets are Irons thrufi into the bottle to 
carry them to anneal. ♦ 

1 he Pipes are the hollow Irons to blow the 
Clafs. 

Ponte if the Iron to flick the Glafs at the 
bottom 0r the more convenient fafhioning the 
neck of it. 

Pontee flake is the Iron whereon the Ser- 
vitors place the Irons from the Maflers when 
they have knock' t off the bhoken pieces of Glafs . 

Cafsia flake is that Iron whereon lyeth a 
piece of wood , on which wood they lay the Glafs 
when they have taken it off the pipes $ whereon 
they turn the Glafs to faften the Pontee to it. 

Shears are the Infiruments to form and fa~ 
ffiiou the Glafs. 

ScifTcrs cut the Glafs . and even if , 
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Cranny is a round Iron whereon they rout 
the Glafs to make the neck of it f mall . 

Tower if the Iron on which they rejl their 
Tontee when they fcald the Glafs. 

Several forts of Iron Molds wherein they 
make their works of feveral figures 3 protu- 
berances } 6c c. according as they are cut in 
them. 
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Errata Corrigenda. 

E Pift. Ded. read, pour on you, p. iz.llne.t', 
r, from although to the end at the latter end 
or Cha|)t. 3 *?* I ^*^ I |-&c.r.refinetheGlafs,»^. 
l.\6.r,\s made ./>. 2 4.1. 1 4.r. i o./>. i o 6.I.1 5. r.lead 
again.p.i $9.1. 1 i.tor Cochin r.Blew.p.105. 48 ,r. 
Borinc. />.2o8./.id.r.I fod.j7.209. /.i j.r.Belluac. 
p. 1.67.1. 17. r. that make.;?. 320. 1. 4 ,r, caft the 
water on. 
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